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Foreword 


The proposal for holding an _ International 
Symposium on the medicinal plants of the Middle 
East region under the joint auspices of the UNES- 
CO, the Pakistan Council of Scientific and Industrial 
Research, and the Pakistan Association for the 
Advancement of Science was first sponsored early 
in 1956 by the UNESCO Middle East Science 
Co-operation Office, Cairo. Due to certain un- 
avoidable circumstances, the proposal had to be 
postponed, and it was eventually possible to 
organise and hold the Symposium only in Decem- 
ber, 1960 at Peshawar, under the extended title, 
“International Symposium on Plant Resources of 
the Middle East and Rauwolfia for the Phar- 
maceutical Industry.” The principal aim of the 
Symposium was to bring together groups of 
scientists of the various countries interested in 
different specialized fields of work relating to the 
botanical, chemical and pharmacological aspects 
of studies in medicinal plants of the region. 


The holding of thisSymposium isanevent of spec- 
ial importance to the tropical and temperate regions 
of the Middle East. The abundance of a vast varie- 
ty of medicinal flora in these regions has in actual 
fact been the main basis for the development of the 
Ayurvedic and Greco-Arab ( Unani) systems of 
medicine which, through observations, investiga- 
tions and trials, extending over thousands of years, 
have evolved numerous natural drugs of vegetable 
origin. Though crude by modern standards, these 
drugs have been used as healing agents by a large 
sector of the human race throughout the ages. 
Even in the development of the present-day 


chemotherapeutic drugs, some of these medicinal 
plants have played a significant role. This also 
accounts for the increasing recognition, by the 
medical world, of their actual and potential status 
as crude drugs or raw materials for processed 
pharmaceuticals. The emergence of new scientific 
techniques for the isolation of uniform substances 
has, moreover, opened a wide scope for further 
Studies in the therapeutic virtues of drugs of plant 
origin. The present Symposium was particularly 
intended to focus attention on the immensity of 
problems associated with the adequate development 
of the medicinal flora. In this context especial 
emphasis was laid on the promotion of: (1) well- 
organised facilities for the availability of authentic 
medicinal plant materials collected, dried and 
stored under proper supervision, and (2) facilities 
for cooperative research on the part of chemists, 
pharmacologists and clinicians as a pre-requisite 
for the optimum utilisation of medicinal plants for 
the development of the pharmaceutical industry 
as a productive enterprise in the Middle East. 


This Special Number of the Journal contains the 
addresses delivered at the Symposium and the 
scientific papers which were submitted for publi- 
cation. It also contains two papers by Von 
Hellmuth Kleinsorge, which were included in the 
Symposium programme for reference and discus- 
sion. It is hoped that this number will convey 
some idea of the problems involved in the subject 
matter of the Symposium, and stimulate systematic 
studies in the medicinal plants of this region. 
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THE WELCOME ADDRESS 


of 


Colonel M. K. Afridi, Vice-Chancelior, University of Peshawar, Peshawar 


It is a privilege and a pleasure for me to extend 
to you the Hon’ble Minister and to all our honoured 
guests a most sincere and hearty welcome to the 
Symposium on Plant Resources of the Middle 
East for Pharmaceutical Industry and Rauwolfia. 
Need I say how particularly grateful we are to the 
Minister considering that he has been kind enough 
to be amongst us to-day despite his immense pr:- 
occupations with his duties in other fields. 


We fully appreciate that the city of Peshawar 
does not lend itself to provide as much comfort and 
convenience to our guests as we would have liked 
them to have, but we hope they would be generous 
enough to overlook these shortcomings. The 
only special treat we have to offer them is to provide 
them the opportunity to make a first-hand ac- 
quaintance with our countryside which is steeped 
in history. For in the plains surrounding 
the venue of this Symposium have occurred a 
succession of grievous struggles between a people 
desiring to live their peaceful lives and the hordes 
of invaders searching for plunder. History re- 
cords how time and again this land was ravished 
and its glories reduced to ashes. The ground 
beneath our feet has thus become somewhat 
sacrosan:t through the human sacrifices offered 
to perpetuate an accepted way of life. Through 
these plains have passed the Persians, the Mace- 
donians the Maurians, the Greeko-Bactrian, the 
Ephthalites, the Ghaznavides, the Ghaurians, 
the Mongols, the Sikhs and the British. All these 
people dwelt here for greater or lesser time and 
helped to build up a local culture painfully and 
laboriously layer upon layer. Now at last this 
land has been granted the gift of independence and 
its people are once more busy shaping their own 
future such as would guarantee to each person the 
chance to develop his personality to the full. 


In the short space of a decade we have achieved 
much but much more still remains to be done. In 
these tasks, the institutions where we are holding 
this Symposium have a special role to play. We 
have here on one side of the road the University 
with its teaching laboratories and class rooms and 
on the other the Council with its research labora- 
tories. Together the two institutions have the 
necessary equipment to attend to both the funda- 
mental and the applied aspects of research. 


It should however be unnecessary for me to 


emphasise that under modern conditions the 
dividing line between the two types of research 
activities is getting more and more blurred, for 
fundamental research can no longer afford to 
continue operating in its orbit of fundamentals 
without a shift to the applied research and vice 
versa. Indeed, the one sector that could, in the 
past, legitimately claim to be capable of such 
isolation was pure mathematics, but even that has 
latterly lost a great deal of its “purity.” The 
purpose of our institutions is therefore not to 
indulge in a division of labour but jointly to offer 
an anchorage for research workers where they 
could pursue their inquiries in peace and security. 
Whether the inquiry is actuated by a desire to 
plumb the depths of an obscure scientific pheno- 
menon or to clarify a practical puzzle of an indus- 
trial process has been relegated to secondary 
position so long as the research endeavour bears 
the stamp of a genuine effort at uncovering a truth. 


To illustrate these points, permit me to cite the 
example of activities of the North Regional 
Laboratories. Realising the prime importance 
of exploiting natural resources to the economy of 
our country, one of the divisions of these labora- 
tories has concerned itself with the study of 
medicinal plants. In this field, it is necessary to 
study the ecological factors that determine the 
growth of these plants as well as their taxonomic 
features to establish their relationship to the local 
flora. To this extent our researches are fundamen- 
tal in nature inasmuch as the results of these field 
observations have served to enrich the discipline 
of Botany. Next, we have to determine a suitable 
season for the collection of the plants and to devise 
an appropriate method of drying and storing them 
which would ensure a plentiful yield of their active 
ingredients. Here we enter the area of applied 
research but if we pose to ourselves the question 
why the drying of the plant in sun or shade should 
influence its active ingredients, we pass again into 
the territory of fundamental research. 


Another example of the close interdependence 
of fundamental and applied research is the action 
of Daraprim (Pyrimethamine) which had been 
found to circulate in human blood for a number 
of weeks in sufficient concentration to render the 
malaria parasites ineffective in a malaria carrier. 
This finding has been tested in a field trial in a 
number of villages during the past four years. Our 
observations show clearly that the administration 
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of this drug could bring down the incidence of 
malaria to a remarkably low figure. Although 
complete eradication of malaria was not obtained, 
the fact that a drug administered once or twice a 
year could bring about a significant reduction in the 
disease has served the purpose of establishing an 
important principle. For these results should 
stimulate a renewed search for other drugs even 
more effective than Daraprim entailing an effort 
which would bring us right back from the sphere of 
applied to that of fundamental research. 


Looking dispassionately at the two types of 
activity in this light therefore the subdivision of 
researches into fundamental and applied will be 


seen to have lost much of its former significance. 
Indeed, both types of researches are apt to become 
meaningless unless they receive continuous inspira- 
tion from contact with natural conditions. 


In assessing the value of this symposium. we 
should bear in mind the fact that in no other field 
of research is the need for continuous contact with 
field conditions as paramount as in that of medicinal 
plants. 


I propose to close my address on this note but 
before doing so permit me once again to extend to 
all our honoured guests our heartiest welcome to 
the University of Peshawar. 
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THE INAUGURAL ADDRESS 


Mr. Habibur Rahman, Minister for Education, Government of Pakistan* 


It is a great pleasure for me to have the oppor- 
tunity of inaugurating today the International 
Symposium on medicinal plants of the Middle 
East and Rauwolfia for the pharmaceutical 
industry. I consider this occasion to be another 
step forward in our efforts for a fuller exploitation 
of the natural resources of the country with which 
she is so well endowed, and I am particularly glad 
that in this endeavour the scientists of our 
neighbouring countries having similar problems, 
as well as those from other advanced countries, 
have gathered together to find solutions to the 
common problems which are engaging their mind. 
This Symposium which is being held under the 
joint auspices of the UNESCO, Pakistan Council 
of Scientific and Industrial Research and Pakistan 
Association for the Advancement of Science, and 
is being attended by scientists from a number of 
countries, eminent in their own fields, is yet another 
example of the increasingly important international 
role that science is destined to play in human affairs 
in future. 


Science like truth itself transcends geographical 
and political boundaries and permeates through all 
barriers of religion or race, and it would be tragic 
for humanity if it were to be contained within arti- 
ficial limits. To me it seems that modern science 
and technology have not only a great and glorious 
role to play in uplifting man’s standard of living 
and alleviating his sufferings through material 
progress, but are also a potent instrument in 
bringing about a large measure of unity in his 
thinking and attitude towards the solution of the 
vexed social and human problems that beset the 
world today. It is heartening to find that science 
has already emerged or is at the point of emergence 
out of that inhibitory stage, and is steadily over- 
coming parochial and political considerations. 
The Humid Tropics and the Arid Zone Research 
Programmes of UNESCO are only two of the 
notable examples of the march of science on that 
path. The scientific associations embracing count- 
ries around the Indian Ocean or the Pacific Ocean 
are also eloquent testimonies to how science has 
been attempting to solve the problems of certain 
natural, geographical or ecological regions without 
any narrow territorial considerations. 


The present Symposium which is aimed at 





* Now Minister for National Reconstruction and 
Information. 


focussing attention on an important field of scienti- 
fic activity covering the Middle East Region which 
represents a large part of the world’s arid, semi- 
arid and sub-humid areas, is in some way an 
intensive form of regional and __ international 
collaboration in a specific field of scientific effort. 
I would take this opportunity to record my 
appreciation of the co-operation and help rendered 
by UNESCO in making this symposium possible, 
and I hope this will effectively promote one of the 
fundamental objectives of the United Nations and 
its Specialised Agencies, which is to serve the society 
through mutual co-operation, good-will and 
understanding in all spheres of human activity. 


With the launching of the Second Five-Year 
Plan Pakistan has stepped on to the threshold of 
an era of economic regeneration. The fulfilment 
of the objectives of the Plan calls for a great and 
vigorous effort in many directions. While, in 
order to put Pakistan’s economy on a sound 
footing, industrial development must take place at 
a still faster pace, the tempo of development in 
agriculture has to be increased many times so as 
to be able to feed the fast rising population and 
also to provide, on a continuing basis, the raw 
materials for an expanding industrial structure. 
The task of building up a balanced and self-sus- 
tained economy from the point where we are at 
present and of bringing it to the point of ‘take off’ 
is, indeed, a gigantic one and would have to be 
tackled comprehensively from all possible direc- 
tions. This will require exploration, exploitation 
and development, as fully as possible, of the natural 
resources of the country, both physical and 
biological. 


Pakistan has been endowed in most parts with 
a rich alluvial soil, which if properly managed with 
the help of modern scientific aids to production can 
yield several times more than what it yields to-day. 
She is also rich in underground mineral resources 
which when properly explored and exploited can 
make an immense contribution to her economic 
well-being and progress. Two of the great river 
systems of the world—the Indus system and the 
Ganges-Brahmaputra-Meghna system - flowing 
through the two wings of Pakistan bring into it a 
vast discharge of water, and if properly harnessed 
and ut lized, they can increase substantially the 
power and irrigation potential of the land. Her 
coast lines, numerous estuaries and rivers abound 
in varied marine life, which on systematic ex- 
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ploitation can improve the food position and 
balance the diet of her people, and also supply 
the raw materials for a number of industries. The 
variety of her climate ranging from humid tropical 
conditions in East Pakistan through aridity and 
semi-aridity to a Mediterranean type of climate 
in West Pakistan favours an enormous range of 
plant life. Besides food, fodder, fibre and timber 
the main soil-climate combination produce an 
abundance of plant life of varied nature, which 
can be put to numerous industrial and medicinal 
uses. The success of our drive towards a better 
and self-sustained economy in the immediate 
future will depend on how well and to what extent 
we are able to utilize the natural resources indicated 
here only partly. It is a matter of great satisfaction 
to me that in the few days to follow you will discuss 
one of these aspects, namely utilization of the 
medicinal plants and development of a pharmaceu- 
tical industry based on them. 


In the Indo-Pakistan sub-continent the two 
ancient systems of medicine, namely the Unani and 
the Ayurvedic systems, have been catering to the 
needs of a large majority of the population from 
times immemorial. As compared to modern 
medical science, the systems of practice followed 
and the drugs employed by them for healing pur- 
poses may appear to be crude, but there is little 
doubt that they are playing an important role in 
the alleviation of disease and physical ailment. In 
fact there is still a great deal to be learnt from 
these indigenous systems and from the phar- 
macopoeial experience of their practitioners, 
accumulated through centuries of observation and 
investigation. I am aware that this has already 
been recognized by scientific workers, and con- 
certed efforts are being made in the sub-continent 
in the isolation and pharmacological investigation 
of the active constituents of a series of drugs of 
plant origin. Nothing can better exemplify how 
important life-saving agents can be half-hidden in 
the indigenous systems, and even when they are 
discovered can remain in comparative obscurity 
for long periods, than the story of Rauwolfia—a 
drug which I understand will be under active 
consideration in this symposium. The roots of the 
plant Rauwolfia serpentina, popularly known as 
Sarpaganda, were widely used by the physicians 
of the indigenous systems-in the treatment of a 
variety of mental ailments, the poisonous effects of 
snake bite, and intestinal disorders. Nothing, 
however, was known about the scientific basis of 
their action, till the present Director of the C.S.I.R. 
working at the Tibbia College in Delhi, isolated 
from it for the first time the Ajmaline series of 
alkaloids. The Rauwolfia story must be taken by 


us as a_ two-way pointer. First, it shows how 
important medicinal substances may remain hidden 


in the plant kingdom around us, and if properly 
exploited could be of great use to medicine. 
Secondly, it points to the fact that inadequate 
follow-up research can delay considerably the 
be-efits to be derived from them. I hope your 
deliberations will lay particular emphasis on these 
aspects, and lead to the organisation of total effort 
for the fuller utilisation of the useful plants of the 
region. This will undoubtedly require com- 
prehensive survey, identification, research and 
investigation, preservation and cultivation, and 
even introduction of plants of economic value. 


The pharmaceutical industry is of unique 
importance as a productive enterprise. In Pakistan 
it is still in its infancy though it is of vital importance 
for the health and well-being of her people. Not 
much headway has been made with us in the 
production of essential drugs such as chemo- 
therapeutic agents, vitamins, hormones and anti- 
biotics. The future of this industry will depend 
on sustained efforts on the part of manufacturers 
to produce pharmaceuticals and drugs from basic 
raw materials available within the country. But 
the precursor of all these developments is research 
on a much larger scale than what obtains now. 
Since it is a fast moving industry with a high rate 
of obsolescence of products, the need for conti- 
nuous research is essential. The Council of 
Scientific and Industrial Research is at present 
engaged in this task. I am sure that studies and 
researches conducted in this field in its laboratories 
will gather momentum in laying a sound foundation 
for the exploitation of our indigenous basic 
materials, and for the establishment of a phar- 
maceutical industry suited to the changing needs 
of the time. I learn that a proposal for the es- 
tablishment of a Drug Research Institute of the 
Council in Chittagong in East Pakistan with the 
assistance of UNESCO is in an advanced stage of 
planning, and I hope that early steps will be taken 
in its implementation. I realise that in such a 
vast field, governmental effort is not enough, and 
private enterprise should take increasing interest 
in research and in the utilisation of its results. 


In an all out effort for the development of the 
economy of an underdeveloped country as ours, 
science and technology have a predominant part 
to play. Shortage of trained scientific and techni- 
cal personnel is, therefore, a serious obstacle in 
the way. The National Commission on Education 
and the Science Commission have already sub- 
mitted their reports and the implementation of their 
recommendations are well under way. As a 
result of this it is hoped that scientific education 
and research will be put on to a new gear enabling 
competent scientists, technicians and researchers to 
be produced in sufficient number in the course of 
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time, to adequately man the various fields of 
national activity. The reorganisation of the 
research institutions of the country as contemplat- 
ed will, I hope, also bring new life and vigour into 
researches in the fields of agriculture, industry, 
medicine and power generation. 


Before I conclude, I would again mention how 
greatly we value and appreciate the joint efforts 
of scientists of different countries towards the 
solution of their common problems. I do hope, 
that the scientific deliberations which will take place 
during the course of this week will yield fruitful 
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results, and will be of mutual benefit and interest. 
I also hope that this will pave the way to still greater 
co-operation and collaboration in other fields o 
scientific activity. 


May your efforts widen the frontiers of know- 
ledge and serve the cause of humanity at large. 


I have now great pleasure to inaugurate the 
Symposium and declare it open. 


PAKISTAN ZINDABAD. 








144 


THE PRESIDENTIAL ADDRESS 


of 


Dr. Salimuzzaman Siddiqui, Director, Pakistan Council of Scientific and Industrial Research 


I feel most grateful to my colleagues for the 
honour they have done me by extending to me the 
opportunity of presiding over the deliberations of 
the international symposium on medicinal plants 
of the Middle East and Rauwolfia. I particularly 
value this opportunity because studies in the 
medicinal plants of the Sub-continent have been of 
continued interest to me for well over three de- 
cades, and the experience gathered in the course 
of this long period in respect of the many and 
varied problems associated with these studies, 
may be of some consequence in promoting the 
purposes of this symposium, arranged under the 
joint auspices of UNESCO, the Council of Scienti- 
fic and Industrial Research and the Pakistan 
Association for the Advancement of Science. 


Before I proceed further, I would on behalf 
of the scientists gathered here, offer our grateful 
thanks to you, Mr. Minister, for your kindness in 
finding time for inaugurating the symposium, in 
spite of your extremely heavy present programme 
of engagements. We are well aware of your keen 
and abiding interest in the promotion of scientific 
effort in the country as an integral part of its overall 
development. Your presence here with us today 
is a measure of that interest, and will be a source 
of reassurance to us in the course of our delibera- 
tions, the subject matter of which is of vital impor- 
tance to the health and well being of the countries 
of this region. 


Expressing my gratitude for affording me this 
opportunity of addressing you, I have referred to 
my life long researches in medicinal plants, and I 
cannot help on this occasion recalling the situa- 
tion as it was in the early days of my career in 
this field of investigation. In the wake of the 
national resurgence which was gathering force 
in the Sub-continent since the turn of the century, 
there was an increasingly fervent awareness of our 
contributions to human progress in the various 
fields of scientific and cultural achievement; 
and in that context the revival of the healing 
traditions of the Ayurvedic and Greco-Arab 
(Unani) systems of medicine, which continued to 
hold ground against great odds, received the 
attention which had long been denied to them. It 
was much as a result of this urge that a start was 
made at various research centres in the 1920's 
with scientific studies in the medicinal plants 
associated with the two indigenous systems of 
medicine. Special mention may be made in this 


connection of the extensive investigations in this 
field at the School of Tropical Medicine in Calcutta 
under the leadership of Col. Sir Ramnath 
Chopra. Later a number of specialised research 
institutes were established in the country with the 
specific purpose of evaluating the therapeutic 
virtues claimed for the indigenous drugs, by 
subjecting them to studies on modern scientific 
lines; and it was my privilege to be entrusted with 
the direction of one of these institutes, which was 
set up in the Ayurvedic and Unani Tibbi College, 
Delhi, in 1930. It will not be appropriate for 
me here to attempt a review of this whole field of 
study, and I would rather confine myself to some 
observations arising out of my own work, which 
may have a significant bearing on the rational 
utilisation of the medicinal plants of our region for 
the pharmaceutical industry. 


First of all we have to take note of the fact 
that the study of natural drugs which had fallen 
into comparative neglect as a result of phenomenal 
successes with the development of chemo-thera- 
peutic drugs, has been gradually gaining ground 
and is now occupying its earlier position of pro- 
minence. This recovery of interest in natural 
drugs, which was highlighted by the classical 
studies in the field of vitamins and sex hormones, 
has found its culmination in the development 
of antibiotics derived from moulds and other micro 
organisms. More recently, the acceptance by the 
medical world of the therapeutic virtues of 
Rauwolfia <erpentina, in the treatment of hyper- 
tension and mental ailments, for which it was 
reputed in the Indo-Pakistan Sub-continent, has 
done much to strengthen the view that there may be 
a lot more to be got out of the medicinal plant 
wealth, than workers in the synthetic field have 
often been willing to concede. The second 
important factor in this sphere of study is the 
emergence of new techniques like paper and 
column chromatography, electrophoresis, counter- 
current distribution, and more recently vapour 
phase chromatography, as a result of which the 
isolation of uniform substances from the usually 
intractable complex of closely allied physiologically 
active constituents has become relatively a simple 
matter compared with the old orthodox procedures, 
employed during the earlier days of my work on 
medicinal plants. 


These two developments on an international 
plane are of vital importance to the tropical and 
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humid tropical regions, which have an abundance 
of medicinal flora and can with well organized 
facilities offer certain special advantages in this 
field of research. The first and foremost problem 
in this connection is concerned with well organised 
facilities for the availability of authentic medicinal 
plant materials, collected, dried and stocked under 
proper supervision. This is important enough 
for the pharmaceutical industry and also for the 
export trade in drugs, but having to deal with the 
chemical investigation of spurious or adulterated 
drug material can be a veritable despair of re- 
search men. In recognition of its vital importance, 
the matter was given a good deal of thought by a 
high-powered pharmaceutical committee set up 
shortly before the !ndependence, and the re- 
commendations of this committee included the 
establishment of a bureau of plant industry on 
lines followed in U.S A and U.S.S.R , under the 
Ministry of Agriculture. As a part of its pro- 
gramme of activities it was envisaged that this 
organisation should plan and promote the culti- 
vation and development of medicinal plants, and 
arrange for the maintenance of full information 
about plants of economic importance by institut- 
ing surveys and collection of statistical data 
regarding the export and import of drugs. There 
will be many among us here representing the 
countries of this region, who would know how 
difficult it is to get to any information from 
dependable sources, and I feel it is only through 
the implementation of a plan on these lines, that 
we can adequately cope with the difficulties to 
which I have referred. The second most impor- 
tant problem associated with the utilisation of 
medicinal plants for the pharmaceutical industry 
relates to the provision of facilities for cooperative 
research on the part of chemists. pharmacologists 
and clinicians. because it is only through such 
joint effort that new therapeutic agents can be 
established. 


In illustration of the importance of this problem 
many examples can be cited from the frustrating 
experience of individual workers and _ research 
organisations of our region, but I may be forgiven 
if | rather bring up one of those which fall within 
my own personal experience. It is quite 30 years 
ago that the alkaloid Ajmaline, named thus after 
the great physician Hakim Ajmal Khan, was 
isolated along with a series of subsidiary bases from 
the roots of Rauwolfia erpentina at a research 
institute in Delhi to which | have already referred, 
but clinical studies in its cardiac action were for the 
first time taken up only a short while ago by Prof. 
Kleinsorge of the University Folyclinic in Jena. 
The results of these clinical studies closely tally 
with earlier pharmacological findings, and go to 
show that Ajmaline has definite advantages over 


other available preparations for cardiac dis- 
turbances, and should provide a new therapeutic 
agent in the treatment of heart arrhythmia, particu- 
larly extra-systoles, for which there is no satisfactory 
remedy at present. It is further observed in this 
connection that, as distinct from quinindine and 
procainamide, Ajmaline can be used without 
danger of collapse. In sharp contrast to the neglect 
of this life-saving drug we have the enviable record 
of another alkaloid of Rauwolfia, namely, Reser- 
pine, which was reported only in 1952 by the Ciba 
group of workers and was within just a few vears 
firmly established the world over as the drug of 
choice in the treatment of hypertension and mental 
ailments. 


As a result of more recent work in Pakistan, 
an alkaloidal complex was isolated from the fresh 
undried roots of Rauwolfia over three years ago, 
and pharmacological studies in this complex 
showed it to have the same order of hypotensive 
activity as reserpine without its undersirable central 
depressant action. This complex was also ob- 
served to be comparable with Ajmaline in its cardiac 
action and extremely low in toxicity, in so far as 
it was shown to be non-lethal to mice even in as 
high doses as 1,000 mg. per kg. body weight. But 
once again lack of facilities for clinical trials under 
controlled conditions and many other handicaps 
have endlessly delayed the development of this 
promising therapeutic agent. I have dealt at 
some length with this account of Rauwolfia, as it 
may in full measure bring home to us the essential 
need for close cooperation in the multi-discipline 
field of scientific investigation in medicinal plants, 
and to further pnpoint the fact that even work of 
high excellence in isolated sectors cannot lead to 
their rational utilisation for the pharmaceutical 
industry. 


Again, it is only through such collaborative 
work that indigenous subsitutes for pharmacopoeial 
drugs of vegetable origin can be found and de- 
veloped. The substitution of one plant by another 
as the source of a drug may often happen in a 
rather unexpected manner in the course of syste- 
matic research in medicinal plants. In _ this 
connection I may mention a more recent finding 
through work carried our on Sonneretia acida 
Linn, which is reputed as a cure for sprains and 
swellings. Studies in its constituents resulted in 
the isolation of two crystalline colouring matters 
which could be identified with emodin and 
chrysophanic acid. From the therapeutic activity 
ascribed to Sonneretia, one will not have expected 
the occurrence of these costly drugs in it, which are 
used for the treatment of skin affections and 
cardiac disorders. J feel sure that organised 
research in medicinal plants will bring marily such 
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instances to light. 


In the course of our work I have laid special 
stress on the advisability of handling fresh drug 
material for chemical studies. Many _ earlier 
workers in this field have brought out this point and 
reported the structural changes which are likely 
to occur in the native constituents of plants in the 
process of drying or through long storage. Not 
enough attention has, however, been given to this 
warning, possibly due to the fact that most of the 
phyto-chemical investigations have been carried 
out in the western countries where fresh drug 
material was not available. For the scientists 
working in our region, this circumstance holds 
out both an opportunity and a challenge. It is 
my firm belief that, with the new isolation techni- 
ques and careful handling to which I have referred, 
a reinvestigation of many important drugs which 
have already been studied threadbare and are 
included in the world pharmacopoeias can prove a 
rewarding pursuit. I consider the matter of such 
importance that I would take this opportunity of 
citing a few examples from our own work in the 
field. 


In the traditional dietetics of our country, 
highly nutritive and body building properties are 
attributed to Cicer arietinum Linn, commonly 
known as Bengal gram or chana. In particular, 
chana soaked overnight in water and sprouted 
chana are considered to be extremely nourishing, 
and in these forms it constitutes a regular item of 
diet for athletes and professional wrestlers. In view 
of these facts, a study of the chemical constituents 
of fresh, undried chana sprouts was undertaken and 
three crystalline products isolated from them, 
two of which proved to be isoflavones and another 
which could be identified with asparagin. The 
isolation of these products was greatly facilitated 
by excluding enzymic action and admixture with 
excessive quantities of non-crystallisable products, 
with the device of extracting the uncrushed sprouts 
with organic solvents, using their outer membranes 
as a dialysing medium. On the other hand, when 
the sprouts were dried in the shade, powdered and 
extracted with the same solvents, no trace of the 
crystalline constituents could be isolated from them 


Another striking instance is provided by more 
recent studies in the common garlic (Allium 
sativum), which has found use through the ages, 
not only as a spice but also in the treatment of 
many diseases which have since been established 
as bacterial in origin. Following the usual drastic 
methods, the isolation of allyl sulphide and related 
compounds was reported by Semmler as far back 
as 1893. Many other workers subsequently 
investigated its constituents in the thirties, but the 


controversy regarding its active principles could 
not be resolved. It was only in 1944 that 
Cavallito and Baily isolated a water soluble product 
from garlic through the alcoholic extraction of 
crushed cloves under cooling with dry ice, followed 
by a modified method of ste m distillation in vacuo. 
This procedure was found to be necessary because 
allicin which has been assigned the structure of an 
allylsulphoxide is rapidly deteriorated, on crushing 
the cloves. While this was also observed by us in 
the course of our work on the problem about the 
same time, we were able to isolate the antibiotic 
principle of garlic by dialysing it out of uncrushed 
cloves with the help of organic solvents in the form 
of two distinct factors, which in contrast to allicin 
did not show any appreciable solubility in water, 
and might on further investigation prove to be its 
precursors. 


On the alkaloidal side, I would limit myself 
to only one example. While the alcoholic extract of 
the fresh tuber of Stephania glabra yielded an 
alkaloid which could be identified as tetrahydro- 
palmitine but no trace of palmitine, the extraction 
of the material after drying gave both these products 
in various proportions depending on the conditions 
of drying, the tetrahydro base being almost absent, 
when the drying was carried out during the monsoon 
weather in the shade through a period extending 
over 2 to 3 months. 


In the account I have given of the methods 
employed for the isolation of active principles from 
plant materials, the device of extracting uncrushed 
fresh material with organic solvents, using the 
outer membrane as a dialysing medium, has been 
referred twice over, namely, in the case of the young 
sprouts of Cicer arietinum and garlic cloves. 
Exhaustive exploration of literature has not 
provided an earlier reference to such a procedure, 
but it seems to offer quite a neat method for working 
up similar plant materials, which could with more 
extensive study be developed into a valuable techni- 
que in this field of investigation. 


I have referred at the outset to the importance 
of chromatography and other new techniques 
which are being increasingly employed in the 
isolation of uniform chemical constituents. With- 
out in any way wanting to minimise the importance 
of these techniques, I find that they are not always 
judiciously used and often employed at the expense 
of orthodox procedures which continue to have an 
important place in the isolation of plant constitu- 
ents. By way of a rather striking instance in this 
connection, I would refer to an unpublished work 
on the isolation of alkaloids from the oil of Arge- 
mona mexicana, which was found to be responsible 
for epidemic dropsy when used as an adulterant 


HKG A OE a 


nae 


ie RS ale NE A 





>ts 
ns 
nt, 
on 


ng 


ds 
ym 
ed 
he 
en 
ng 
es. 
10t 


ng 
re 


1ce 
es 
the 
th- 
ice 
ays 
nse 
an 
tu- 
his 
ork 
ge- 
ble 
ant 


Ve age Loti Ue ag Te ean arte 





THE PRESIDENTIAL ADDRESS OF DR. SALIMUZZAMAN SIDDiQUI 147 


for the mustard seed oil. Extensive work was 
carried out in the late thirties and forties on the 
constituents of Argemona oil. and Sarkar ultimately 
succeeded by employing a rather cumbersome 
chromatographic technique in isolating from it 
two alkaloids which were identified as sanguinarine 
and dihydrosanguinarine. of which the former was 
shown to be the major toxic principle responsible 
for dropsy. Working on the problem about the 
same time, we found it possible to isolate these two 
bases in bulk quantities by taking advantage of the 
low basic strength of dihydrosanguinarine, the 
salts of which get readily hydrolyzed. In the 
course of this study it was also possible to establish 
the fact that the fresh oil pressed out or extracted 
from the crushed seeds without contact with air, 
does not contain any trace of sanguinarine, which 
is formed only on storage of oil under the usual 
conditions, or in the process of isolation through 
the serial oxidation of dihydrosanguinarine. 


I have dealt at considerable length with 
various factors relating to the isolation of active 
constituents in the form in which they actually 
occur in the plant body, because before studies in 
their chemical constitution and correlation of 
pharmacological activity with structure can be 
carried out, they have first got to be obtained in a 
pure uniform state: and notwithstanding the de- 
velopment of many new techniques to that end, 
the actual isolation of the constituents continues to 
be a complicated and time-consuming art, which 
does not admit of rigidly fixed recipes. 


Against the rather expansive background of 
observations I have made here, I would wish to 
draw the attention of my colleagues to a point 
which I consider to be of vital importance to the 
development of medicinal plants of this region. 
Scientific studies in the active constituents of 
natural products have over the decades served the 
dual purpose of bringing up new medicinally 
important substances, and providing a basis for 
chemo-therapeutic studies directed towards the 
synthesis of therapeutic agents modelled on the 
chemical structure of products of natural origin. 
For quite valid economic reasons, the main ob- 
jective in this work has been to emancipate the 
western pharmaceutical industry from its depen- 
dance on the plant material resources of the tropics. 
While a great deal of good has certainly resulted 
from this trend for the alleviation and prevention 
of disease and promotion of human welfare, it may 


yet be stressed that the use of individual active 
principles andsubstance modelled ontheirstructure, 
with the resulting influx of proprietary medicines in 
all their baffling, kaleidoscopic variation, is often 
more in the interest of the great drug houses than 
of the patient. Instances are not wanting which 
go to show that the mutually potentiating and de- 
toxicating action of the principle and subsidiary 
active and inactive constituents of natural drugs 
carries definite therapeutic advantages. Our 
present studies in the alkaloidal complexes of 
Rauwolfia also seem to lend weight to this view, 
and a more intensive study of medicinal plants 
from this angle may serve as a valid and fruitful 
approach for scientific workers of this region. 


In dealing with the subject matter of the 
symposium I have taken the liberty of drawing on 
our own experience in this field, but I feel well 
assured that much of what I have said would 
with equal force apply to the neighbouring count- 
ries of the region. And that brings me on to the 
vital necessity of regional cooperation in this 
field of scientific effort. I fully recognize that we 
are not directly concerned here with the planning 
of elaborate measures for achieving such coopera- 
tion, but the organisation of symposia like ours 
does in a general way envisage the promotion of 
international and regional cooperation, and I shall 
hope that the contacts we establish in the course of 
our deliberations will go a long way in achieving 
that end. I would in this connection also recall 
that the recommendations of the 4th Pan Indian 
Ocean Science Congress recently held in Karachi, 
includes the exchange of biological materials and 
scientific personnel. If a lively beginning can be 
made with the implementation of these recommen- 
dations in respect of scientific research in medicinal 
plants for the develo->ment of the pharmaceut’c | 
industry, I have every hope that it can in time to 
come lead to more broad based and _ effective 
measures of cooperation among our countries. 


In my brief survey of the position, I have tried 
to deal with some of the problems of a rather 
general character associated with ®. I am quite 
aware that there is nothing particularly new or 
extraordinary in my treatment of these problems. 
I have, none the less. made an effort to focus your 
attention on them, in view of their importance to 
the objectives of this symposium, and I shall feel 
well rewarded if my observations should, in some 
measure, prove to have deserved your consideration 
and interest. 
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Closing sessions of scientific meetings like ours 
carry with them a certain note of sadness. Old 
friendships are renewed, and new contacts and 
comradeship develop in the course of scientific 
deliberations and discussions in which all the 
participants are motivated by one central idea, the 
promotion of knowledge in their respective fields 
of scientific study and its application for the 
betterment of the human lot. It is my hope that 
the contacts we have made will abide and develop 
in the years to come and form a basis for closer 
co-operation among our countries, fulfilling in an 
ever-growing measure the basic objectives of this 
symposium. 


I feel persuaded that in the organisation of the 
symposium, we have been well-advised not to break 
up into separately held sections relating to the 
various scientific fields concerned with the study of 
medicinal plants. In my opening address, I laid 
particular stress on the importance of co-operative 
research on the part of botanists, chemists, phar- 
macologists and clinicians, because it is only 
through such joint effort that new therapeutic 
agents can be established, and gave a few examples 
from my own experience in support of this view. 
As was to be expected, the importance of such an 
approach has been repeatedly brought out by other 
participants in the symposium. It is, therefore, 
right that workers in the various scientific fieids 
should not deliberate in isolated sectors and 
rather inform themselves in joint meetings and in 
discussions on the subject matter of their respective 
fields of study, on the problems that each of them 
has to contend with. I feel assured that this 
feature of our symposium has been of considerable 
service in promoting its objectives, and providing a 
somewhat more realistic basis for the pursuit of 
studies in the various aspects of medicinal plants. 


From the presentation of papers and the lively 
discussions that followed, it would appear that the 
volume of interest in the botanical aspects of these 
studies is a good deal ahead of others in the region 
we represent. This may be true to a point, mainly 
due to the fact that botanical studies in any case 
form the starting point, and can well claim a 
comparatively maturer tradition. On the other 
hand, however, judging from the publications in 
scientific journals rather than the extent of partici- 
pation in the symposium, it would appear that 
the chemical investigation of medicinal plants is 
reaching out to a fairly high level in some of the 


countries of our region. As has been clearly 
brought out in the course of discussions in the 
pharmacology section and the colloquium on the 
cardiac action of ajmaline and other Rauwolfia 
alkaloids, the biggest gap in the whole complex of 
scientific studies in medicinal plants concerns 
their pharmacological and clinical investigation, 
without which research in medicinal plants remains 
a virtually futile pursuit. I feel convinced, how- 
ever, that through persistent effort on our part to 
focus the attention of our respective Governments 
and by working out a practicable basis for co- 
operation between our countries, this gap can in a 
large measure be covered. I also hope that 
vigorous follow-up action on the resolutions we 
have formulated and unanimously passed to-day, 
will go a long way in achieving this end. I feel 
inclined to think that the Pan Indian Ocean Science 
Congress which recently held its fourth session in 
Karachi could, within the framework of its ob- 
jectives, provide the necessary machinery for their 
implementation. 


The Sectional Presidents have in their respective 
sessions brought on record the general trend of the 
papers and discussion, and I would not wish to make 
a more detailed review of them. There was, 
however, one paper which did not quite seem to 
fit in with any of the sections, and was with a 
certain measure of justification linked on to the 
section of pharmacology. I am referring to the 
paper presented by Colonel M. H. Shah on the 
situation of the indigenous systems of medicine. 
Having been closely associated with the practitio- 
ners of these systems right from the start of my 
work on medicinal plants, and profitted so greatly 
from their advice in the selection of problems for 
more intensive and systematic investigations, 
the compreheisive exposition of the complex and 
complicated subject matter of the paper was of 
considerable interest to me, and seemed to provide 
some leading points for future studies in the 
field. I am aware and appreciative of the fact 
that, without the background to which I have 
referred, matiy of my scientific colleagues might 
easily consider these indigenous systems of medi- 
cine an anachronism. Without going into the 
merits of such a view. which can land us into 
endless argument, I feel that in any comprehensive 
scheme directed towards the fullest possible 
utilisation of indigenous drugs, a great deal of 
emphasis will have to be placed on these systems of 
medicine, as it is through them that medical relief, 
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on however rudimental a level, is being brought 
to well over eighty per cent of the people in this 
sub-continent, particulariy in the rural areas. This 
point is fully brought out in the 1946 reportf the 
Chopra Committee on the indigenous system of 
medicine, and it can hardly be contested that a 
judicious implementation of the recommendations 
of that committee could go a long way in bringing 
medica! relief within easy reach of the genera! 
mass of people, and generally promote the utili- 
sation of the medicinal plant resources of this region. 


With the somewhat limiting character of 
scientific discipline through which we have gone, 
it may not be possible for us to find any adequate 
basis for probing into the highly imaginative 
speculations of these systems of medicine. There 
is, however, one particular aspect of study relating 
to them, which has greatly intrigued me in the 
course of my contacts with some outstanding 
personalities of the Ayurvedic and Unani systems, 
and which may possibly open up a field of investi- 
gation parallel in its approach to studies in the 
correlation of chemical structure and pharmacologi- 
cal action. As we may well concede, studies in 
such correlation are still mostly in their fact-finding 
stage and it is extraordinary how few are the 
generalisation which it has been possible to make 
on the basis of these facts. The most outstanding 
among these are the curare-like action brought 
about by the conversion of bases of widely varying 
structures and physiological activity into quarter- 
nary ammonium compounds, and the inactivation 
of a variety of substances possessing strong 
physiological activity through the introduction of a 
carboxyl group in their structure. Reflecting on 
the so-called ‘heating’, ‘cooling’, ‘moist,’ and ‘dry’ 
attributes of drugs in the sense these terms are 
employed in the indigenous system of medicine, it 
occurs to me that a far wider basis for generalisation 
as to the relationship between chemical constitu- 
tion and these characteristics of drugs with reference 
to their mode of action on the human body might 
be arrived at, in accordance with the theories of 
the two systems of medicine. I would venture to 
give a few examples in illustrations of what I mean. 
In the case of drugs, the significant constituents 
of which are alkaloidal in character and thus 
contain a basic nitrogen atom in a more or less 
complicated chemical structure, we find that they 
are considered in the Unani system as ‘heating’ 
and ‘drying’ in character. On the other hand, the 
plant products in which the significant coustituent 
has a carboxyl group as in the citrus fruits, 
tamarind and unripe mango, are considered 
as ‘cooling’ in nature. In the same manner, the 
presence of an active constituent with organically 
combined sulphur makes for the ‘heating’ attribute 
of a drug, and products like camphor and a variety 
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of drugs the significant constitue1t of which is a 
terpenic body are generally ascribed a ‘cooling’ 
character. There will certainly be exceptions to 
such general formulations, as for instance in the 
case of opium which is an alkaloidal drug but is 
considered to be ‘cooling’. It is just in these 
cases, however, that a thorough study of the 
subsidiary constituent could be of great interest, 
in so far as it may ultimately reveal the extent to 
which such a variation may be due to them, or to 
certain structural characteristics of the active 
constituents of the drug. Such an approach to 
scientific research in a restricted tangible field will 
be something quite distinct from a purely abstract 
consideration of the respective merits of the various 
medical systems. It may in fact well serve as a 
starting point for those who subscribe to the 
scientific discipline, and also provide a fairly ratio- 
nal basis for profiting from the age-old empirical 
observations in their long and weary search for 
factual knowledge. 


However out of court these observations may 
be in a gathering of scientists, | have taken this 
opportunity of putting them across for the infor- 
mation and consideration of those of my colleagues 
here, who have not grown and lived under the 
pressure of an unbroken hoary medical tradition, 
which still continues in our midst and sturdily 
refuses to be liquidated by what is considered to be 
an instrument of rather doubtful value in the 
alleviation of disease and human misery. 


With all that I have said, it is now my most 
pleasant duty to place on record our deep sense of 
appreciation to the UNESCO authorities in New 
Delhi for their collaboration in inviting delegates 
from a number of countries for participation in 
this symposium, and also to the Pakistan Associa- 
tion for the Advancement of Science for their 
unstinted co-operation. It is my privilege to ex- 
press our grateful thanks to the distinguished 
delegates from brotherly countries for sparing time 
to participate in the symposium at a great deal of 
inconvenience. Our thanks are also due to the 
local delegates, who came from all parts of the 
country and contributed several valuable papers. 
My personal thanks are due to the Sectional 
Presidents for the very able manner in which they 
piloted the deliberations of their respective 
sections and thus greatly strengthened my hands. 
The assistance of the Sectional Secretaries in 
recording the proceedings and generally helping 
the Sectional Presidents is also gratefully ac- 
knowledged. On my own behalf and on behalf 
of you all, I would in particular take this oppor- 
tunity of extending our warmest thanks to the 
Vice-Chancellor, and the staff of the University of 
Peshawar for acting as hosts to the delegates, and 
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offering all possible facilities without which it 
would not have been possible to organise the 
symposium. I would also express my personal 
thanks to the Director, North Regional Laborator- 
ies, Peshawar and to his colleague, Dr. C. M. 
Ishaq, who in his capacity as co-ordinator of the 
symposium was most helpful in making a success 
of !ocal arrangements. 

The active co-operation of Mr. Kundra of 
UNESCO, New Delhi and of the staff of the Central 
Secretariat and the North Regional Laboratories 
slso contributed in no small measure to the success 


D -. SALIMUZZéMAN SIDDIQUI 


of the symposium. We are also greatly indebted 
to the authorities of the Warsak Dam Project. 
Ferozsons Laboratories and the Peshawar Club 
for the excellent arrangements made by them in 
connection with the visits of our delegates. And 
before I close, I shall not fail to record my personal 
indebtedness and the appreciation of you all to the 
Secretary, C.S.I.R., Mr. A. H. Chotani, who has 
over the months been striving hard to organise 
the symposium in a befitting manner. and taken 
so much of the burden away from my shoulders 
which should in all fairness have been mine. 
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RESOLUTIONS 


In the final plenary session of the Symposium 
held on the 13th December 1960, the following six 
resolutions were moved and unanimously adopted: 


Resolution 1.—Noting that the foremost 
problem in regard to the utilisation of the medicinal 
plant resources is concerned with the provision of 
well organised facilities for the availability of 
botanically authentic plant materials collected, 
dried and stocked under proper supervision: 


It is resolved that the Governments ofthe Middle 
East and South East Asian countries be requested 
to take immediate steps to establish national and 
regional centres on the pattern of the “Bureaus 
of Plant Industry,” where comprehensive herbaria 
and samples of useful plant products are kept and 
where full information about plants of economic 
importance is gathered under a competent staff 
of botanists, pharmacologists, and other research 
workers, offering opportunities for the training of 
scientific personnel in the various fields of studies 
relating to the investigation of plants. 


Resolution 2.—Recognising that the extensive, 
planless collection of useful plants growing in a 
wild state carries the danger of their extinction, 
and with that also of a disturbance in the biological 
balance of nature; 


It is resolved that the countries concerned 
should take early measures to institute qualitative 
and quantitative survey, collect statistical data re- 
garding the commercial status of the drugs, and 
undertake the cultivation of plants on the basis of 
the information provided by these surveys. 


Resolution 3.—Noting that the Pharmaco- 
graphica Indica of Dymock, Hooper and Warden 
published in three volumes, in the 1890s still 
constitutes the classical work of reference on 
medicinal plants of the Indo-Pakistan sub-conti- 
nent, providing as it does comprehensive infor- 
mation on the botanical, chemical and phar- 
macological aspects of the then available knowledge 
in this field on the one hand, and forming a bridge 
between the modern and indigenous systems of 
medicine and folklore on the other; 


Recognising that although many compilations 
on medicinal plants of this region have been 
brought out since then, the Pharmacographica 
continues to hold its place as the basic source 
of information for scientific workers in this fields, 
and that its full set is no longer available even from 
antiquarians ; 


It is resolved that every effort be made to bring 
out a reprint of this work and to take necessary 
steps to present up-to-date results of investigation 
in supplementary volumes. 


Taking into account that this work will not 
only be of importance to the regions concerned 
but also to a wide sphere of interest the world 
over, it is further resolved that in the compilation 
of the supplementary volumes, due attention be 
given to the medicinal plants of the neighbouring 
regions of the Middle East as well as of South 
East Asia, to the extent they are related to the 
subject matter of the original compilation of 
Dymock and his collaborators. 


For the implementation of this project which 
relates to a multidiscipline field of scientific study, 
it is further resolved that UNESCO which is one 
of the sponsors of this symposium should be 


approached to accord to it their fullest measure of 
assistance. 


Resolution 4.—Recognising the vital necessity 
of regional and international co-operation in the 
field of scientific efforts relating to the promotion 
of pharmaceutical industry based on the medicinal 
plant resources of the region: 


It is resolved that as a first step efforts be 
made to facilitate the exchange of experiences, 
scientists and experts, and plant materials between 
the countries of the Middle East and o‘her regions 
and that in this effort assistance be sought from the 
UNESCO and the Pan Indian Ocean Science 
Association. 


Resolution 5.—Appreciating the benefits that 
have accrued from the deliberations of the present 
symposium, and the close contacts that have 
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resulted from it between scientists representing 
and different participating countries and specialis- 
ed fields of research: 


It is resolved that UNESCO be approached 
to hold similar symposia on medicinal plants at 
regular intervals in the countries of this region 


and that the possibility of holding such a meeting 
in India in 1963 be actively explored. 


Resolution 6.—Resolved that General President 
of the Symposium be authorized to take such 
measures as may be necessary to implement the 
Resolutions | to 5 of the Symposium. 
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BOTANY SECTION 


MEDICINAL PLANTS OF LEBANON 


CHARLES I. ABOU-CHAAR 


American University of Beirut, Beirut, Lebanon 


and 


Jacques I. ADES 


French Faculty of Medicine and Pharmacy, Beirut, Lebanon 


The Country 


Lebanon is a small mountamous country of 
about 10,170 square kilometers and occupies a 
narrow coastal strip of the Eastern Mediterranean 
situated at the cross roads of three continents: 
Asia, Europe and Africa. The mountains rise 
steeply from the coast and then fall down to a high 
plain which is again flanked by another chain of 
mountains in the East which may rise to more than 
3,000 meters. This topographical variety results in 
the formation of several climatic zones rich in the 
number and variety of species and each containing 
its own peculiar flora. These zones are not closed 
to each other, however; neither are they closed to 
the surrounding countries and thus the flora as a 
whole is Mediterranean but is open to infiltra- 
tion from outside floras, particularly that there are 
no geographical barriers to such infiltration except 
in the East. One may distinguish, 14,8 the 
following climatic zones: a humid Mediterranean 
climatic zone; a mountainous zone which itself 
may be divided into low, subalpine and alpine 
zones; a humid continental zone; and finally a 
subdesertic zone. To this variety of climatic 
zones, another variety can be found in the soil 
which, although mostly calcareous or siliceous, 
may also be argillaceous. Rainfall is limited to the 
few winter months when some 30-40 inches of 
rain pour down within a relatively short period. 
Hardly any rain falls during the four or five 
months of the late spring and summer, and the 
bright sun beats down on plain and mountain 
drying up all herbs. 
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The Flora 


Thus one can hardly speak of any specific drug 
plants of Lebanon. Although the country’s 
flora is rich in the number of plant families, genera 
and species represented in this very small area, the 
“quantity” so to speak of most species growing 
wild is so limited that one cannot say that these 
have any economic value. Again, most if not all 
of the relatively few species used medicinally are 
really home remedies common to the whole 
Mediterranean area and known to Western medicine 
old and new.3 


Those medicinal species which can be spoken 
of as Lebanese are very few indeed and belong to 
few families. All kinds of medicinal virtues are 
attributed to these species ranging from the curing 
of various types of abdominal disturbances to the 
curing of diabetes, pneumonia, hemorrhoids or 
malaria. 


The Medicinal Plants 


No effort will be made here to enumerate all 
the medicinal plants of Lebanon. Such infor- 
mation could be found in a survey made by 
Fahmi.3 Rather it is our intention here to speak 
of a few native plants which had been subjected to 
analysis by different workers and to mention a few 
local plants to which common people attribute 
certain curative effects. 


The eastern Mediterranean is known for four 
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or five native medicinal crops of commercial 
importance some of which were usually exported 
from Beirut (Lebanon) by Lebanese druggists but 
were really drugs imported from neighbouring 
countries. Liquorice, for example, which grows 
in Syria and constitutes an export item for this 
country; Levant scammony (coming from Aleppo) 
which, however, is at present practically unobtain- 
able and has lost its former importance; nutgalls, 
opium and tragacanth which are really products 
of Turkey rather than of Syria, although 
nutgalls and tragacanth could be procured in 
Northern Province of the United Arab Republic. 


By its special geographical position Lebanon 
is a country of transit operations and when a 
researcher takes a drug either for investigation or 
for pharmaceutical use he has to make sure of the 
origin of the drug he buys, in case he cannot super- 
vise the harvest or gather the plants by himself. 
For instance Lebanese pumpkin seeds are well 
known to give a satisfactory anthelminthic treat- 
ment especially against Taenia saginata. P. Lys 
and J. Ades, of the French Faculty of Medicine 
and Pharmacy of Beirut tried a few years ago!! to 
judge the value of pumpkin seed extracts using as 
indicator the paralysis of a “‘proglottis’’ of Taenia 
saginata put in a muscle-warmer in a physiological 
solution. But Lys and Ades have observed like 
other workers that this physiological test was not 
enough and must be confirmed by clinical trials. 
Recently one of their students, Miss Y. Badre2 
has done some work on the seeds of Cucurbita pepo 
L. and Cucurbita maxima Duch. She did not 
succeed in isolating the active principle of these 
seeds, however, she tried many processes of ex- 
traction using different solvents. Nevertheless, 
Miss Badre isolated a saponin-like substance. 
Using ion-exchange resins, paper chromatography 
and paper electrophoresis she identified and evalu- 
ated the sugars and amtino acid content of pumpkin 
seeds. On the basis of physiological tests and 
clinical trials she confirmed the earlier findings of 
Lys and Ades!1 that ethanol was the best solvent 
of the active principle, especially ethanol at seventy 
per cent. She observed, like other authors, great 
discordance between clinical and physiological 
results, and between different pumpkin seed extracts 
prepared by the same process. After an inquiry, 
she concluded that there were on the Beirut market 
pumpkin seeds of different origin: some of them 
are Lebanese, some others are imported from 
China, others from Hungary, Roumania or 
Bulgaria. On segments of Taenia saginata in a 
muscle-warmer, following the technique of Rebello, 
da Costa and Toscano Rico, 15,16 or in clinical 
assays, Badre found important differences in 
activity which may be explained by difference in 
content of active principle. The Lebanese pump- 


kin seed gave 80 per cent of success in clinical 
trials while the other seeds gave less. That 
confirms the reputation of Lebanese seeds, already 
pointed out by Seelkopf and Graaf.19 Miss 
Badre concluded that the different pumpkin 
extracts do not kill the Taenia but only provoke a 
paralysis in it. So she insists on the absolute 
necessity of giving a saline purgative after the 
administration of the taeniafuge.* 


For years a root drug was being sold to the 
pharmacists of Lebanon as senega. Its identity 
could not be established until a student of Prof. 
Lys succeeded in obtaining a flowering specimen 
from a man who was collecting it near Damascus 
(Syria). Meanwhile the plant had been called 
““Polygala de Syrie’’ by Prof. Lys. Paris and Lys13 
published their findings on this “Syrian senega”’ 
which they found to be Spergularia marginata 
Kittel, a member of the Caryophyllaceae. It 
contains 0.5 per cent of a saponin which is 
believed to be gypsophylla saponin. This plant is 
less toxic than senega. Paris and Lys believe it 
could be used instead of senega if made official. 
This “Syrian polygala”’ has been widely found as 
substitute to senega in Belgium. 


If the two above-mentioned drugs are not 
Lebanese, on the other hand many _ medicinal 
plants grow spontaneously in Lebanon. White 
squill grows abundantly on the coast and the coastal 
hills of Lebanon but is not exploited commercially 
at present though few common people use it at 
times as raticide. It was observed, however, that 
only the mountain-grown  squill possessed the 
raticide activity. Dr. Georges Fawaz from the 
Department of Pharmacology, School of Medicine, 
American University of Beirut, became interested 
in this problem and as early as 1942 began work 
on the investigation of the raticide principle which 
he succeeded in isolating in 1944 using an entirely 
different procedure from that used by Stoll and 
Renz in the isolation of scilliroside, a fact which was 
unknown to him at the time because of the war. In 
a paper published in 1953 Dr. Fawaz reported the 
isolation of a glycosidal mixture possessing raticide 
activity.5 He proved the raticide principle to be 
scilliroside. This, however, constituted only 30-35 
per cent of the glycosidal mixture while the rest 
was only cardiotoxic and not raticide. Paper 
chromatography and paper electrophoresis showed 
the mixture to consist of two substances: scilliroside 





*See more recent work of L. Karamanukian and 
J. Mirhij (American University of Beirut) on Compa- 
rative Study of Cueurbita Seeds, Leban. Pharm. 
J., 6, 110 (1960). 
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and the rat inactive substance: the two substances 
behave similarly on the alumina column, and have 
almost identical elementary composition and 
molecular extinction coefficients. Hydrolysis of 
the mixture with hydrochloric acid-acetone at 
room temperature yielded two aglucones which 
could have only come from the rat inactive 
substance. These aglucones were purified and 
characterized as follows: 


Aglucone I—needles, from methanol, m.p. 233- 
225°C. :(i)C, 73.66;H, 7.76%. (ii)C, 73.41 3H, 7.45%. 


Aglucone II[—leaflets, from ethanol, m.p. 
232-234°C.: C, 76 .33; H, 8.01%. 


Cannabis and its resin was until recently an 
important clandestine crop wholly intended for 
illegal export. Its cultivation is prohibited at 
present. In 1935 one of our chemists has studied, 
in Professor Lys laboratory (French Faculty of 
Medicine and Pharmacy), Cannabis sativa growing 
in Lebanon.!8 For some good samples Miss Safi 
(now Mrs. Chehab) found more than 39 per cent of 
extract which was a good percentage even compared 
with the Indian “‘haschich.” 


Some Labiatae oils are distilled on a small 
scale. The firm of “‘Lautier fils” of France has a 
small factory just outside Beirut where few oils 
are obtained by distillation or solvent extraction. 
The most important of these are the oils of rose, 
neroli, bitter orange peel, petit-grain, broom 
flowers (Spartium junceum L.), Mentha aquatica L., 
Lavandula stoechas L., Laurus nobilis L., Salvia 
triloba L. f., cassie (Acacia farnesiana (L.) Willd.) 
and origanum oil obtained from Origanum 
syriacum L., O. ehrenbergii Boiss. and O. barbarae 
Bornm. Origanum oil is rich in phenols contain- 
ing a high proportion of carvacrol and a much 
smaller proportion of thymol. Rose water and 
orange flower water are also prepared. Sometime 
ago, rosemary oil was also distilled. Lavender 
and many other oil-yielding Labiatae will grow well 
if cultivated at the proper altitude and in the 
proper soil.7 Many species of Teucrium (Labiatae) 
such as T. polium L., T. creticum L., T. scordeum L.., 
T. flavum L. and T. yebrudi Post are used in the 
form of an infusion for many abdominal com- 
plaints. Some of these species have been reported 
to contain glycosides, others bitter substances, and 
some people attribute to them antimalarial proper- 
ties. THe leaves of Salvia triloba L.f. are employed 
in infusion form in liver complaints and are ex- 
ported in quantity to France, perhaps because of 
their elevated content of cineole. 


In a personal communication, Dr. V. Seferian, 
one of our colleagues teaching at the French 


Faculty of Medicine, observed that an intravenous 
injection of a decoction of Ocimum basilicum L., 
produced, in an anesthetized dog, a marked and 
prolonged hypotension. He is still continuing 
his experiments. Dr. Seferian also told us that 
he has tried on a dog an extract of stem and leaves 
of Polygonum aviculare L., commonly prescribed 
as diuretic. He observed an increase in diuresis 
but there was evidence of hematuria. Therefore 
he concludes that the drug is not innocuous and 
should not be used. 


The dried flowering herb Micromeria juliana L. 
Bentham and the flowers of Eleagnus angustifolius 
L., are used in the form of a tea in the same way 
that wild chamomile is used; Matricaria chamomilla 
L. is very common. 


Parietaria officinalis L., P. judaica L. and 
Ceterach officinarum Lam. have been reported to 
have healing effects on wounds and infections. 
The roots of Rheum ribes L. is sold as “Shirsh el 
Rubass”’ and is made into a laxative syrup. It 
contains about 3 per cent of anthraquinones.4 
Another anthraquinone-containing plant, which 
has been suggested as a substitute for cascara is 
the bark of Rhamnus alaternus L., a plant growing 
on the coastal hills and containing about 2 per 
cent of emodin.22 


Paronychia argentea Lam., (Paronychiaceae) 
has been reported by many as a potent diuretic. 
Ammi majus L. and A. visnaga (L.) Lam. grow wild 
as weeds as well as many other Umbelliferae. 
Butcher’s broom, Ruscus aculeatus L., a known 
diuretic, was examined pharmacologically by 
Rossman, !7 at the American University of Beirut. 
Rossman however, examined an extract of the 
above ground parts and found them to contain 
diuretic and vaso-pressor principles. On the 
anesthetized dog, the diuretic fraction causes a small 
increase of urine flow and a marked increase in 
the specific gravity of the urine. A marked in- 
crease in the relative and absolute excretion of 
chlorides was observed. On the unanesthetized 
dog he obtained a marked increase of urine flow. 


Chamaepeuce mutica (Cass.) DC. and particu- 
larly its variety polycephala (DC.) Halacs. have 
been reported as effective antidiabetics. Various 
species of Silene, for example Silene venosa (Gilib.) 
Aschers have been found useful in hemorrhoids. 


Equisetum ramosissimum Desf., Fibigia clypeata 
(L.) Medik and F. eriocarpa (DC.) Boiss, Plantago 
cretica L., Poterium verrucosum Ehrenb., various 
species of Hypericum, etc. have been credit- 
ed with various salutary effects on liver and kidney 
affections. Hypericum in particular is effective in 
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healing warts. Erythraea centaurium (L.) Pers. is 
used as a bitter tonic. The roots of Eremostachys 
laciniata (L.) Bunge was at one time reported to 
have given good results in tuberculosis. 


Bongardia_ chrysogonum (L.) Boiss. and 
Leontice leontopetalum L. have a_ powerful 
antiepileptic action but are rarely used because of 
their toxic properties. They contain saponins and ac- 
cording to a preliminary report by Lys and Ades 10 
Leontice leontopetalum also contains alkaloids 
one of which was confirmed (by paper chromato- 
graphy) to be berberine. Mc. Shefferty, Nelson, 
Paterson, Stenlake and Todd isolated the saponin 
and identified some other alkaloids from specimens 
of L. leontopetalum which they received from 
Beirut.20 They isolated leontosaponin, which 
yields hederagenin, glucose and arabinose on 
hydrolysis. Of the alkaloids, they have identified 
a small quantity of a crystalline alkaloid, leonticine, 
and of a colourless oily alkaloid, possibly identical 
with leontamine, both obtained from the ether- 
soluble fraction of the total chloroform-soluble 
alkaloids. Precipitation of the | ammoniacal 
liquors remaining after the extraction of the 
chloroform-soluble alkaloids with ammonium 
reineckate yielded a water-soluble alkaloid, petaline 
chloride C29H220,NCI,H2O. The authors point 
out that these alkaloids are the same which 
were first isolated from Leontice alberti and L. 
eversmanni Bunge. The authors also did some 
preliminary observations on the pharmacological 
action of petaline and leonticine. They have found 
that petaline chloride acts as a central nervous 
depressant in both mouse and rabbit. It also 
shows antiacetylcholine activity on isolated skeletal 
frog muscle. The effect of petaline chloride, 
although it is significantly less potent, bulbar 
paralysis is preceded by active clonic spasms.* 


Another toxic plant is Cephalaria syriaca (L.) 
Schrader. Its fruits (achenes) were often found 
mixed with wheat (especially that imported from 
Syria during the last war) to the extent of 10-15 per 
cent. A_ glucoside, cephalaroside, was isolated 
from it by Lys.9 Cephalaroside was found to 
have properties similar to meliatoside. 


The rhizome of Ferulago syriaca Boiss. has 
been reported to be effective in impotence in the 
male. The fresh juice from the fruits of Ecball- 
ium elaterium (L.) A. Rich. instilled in the nose of 
few people suffering from jaundice resulted in an 
abundant nasal discharge followed by a clearing of 
the jaundice in a few days. 


Rue (Ruta graveolens L. and R. chalepensis L.), 
fenugreek, lupinc, corn silk, various species of 


CHARLES I. ABOU-CHAAR AND JACQuES I. ADES 


Malva and Althuea, etc., are used for the same 
purposes they are used for elsewhere. 


A native species of digitalis is Digitalis ferruginea 
L. It grows near Tripoli. nd in Seer(Lebanon) over 
a very small area but is found abundantly in Turkey. 
While it has cardiotonic glycosides, it is not em- 
ployed medicinally in Lebanon. Recently Stoll 
and Renz2! reported finding in it lanatosides A 
and B and beta-acetyl digitoxin from plants 
collected in Turkey. Digitalis purpurea L. is not 
native to the country and will not grow except in 
certain areas in the hills where the climatic condi- 
tions are favourable for its growth. Nerium 
oleander L. grows well in the country and could be 
utilized for its glycosides. 


Berberis cretica L. grows naturally in certain 
restricted areas on rocky and not very easily 
accessible spots. This plant was examined a few 
years ago by one of us! and found to contain both 
berberine and hydrastine in varying proportions: 
the root was found to contain about 3 per cent of 
berberine and 0.28 per cent of hydrastine, the stem 
contained 1.4 per cent of berberine and 0.23 per 
cent of hydrastine, while the leaf was rich in 
tannin but contained only traces of berberine and 
0.46 per cent of hydrastine. 


The castor oil plant will grow like a weed in 
Lebanon. A host of many official drugs such as 
stramonium and certain species of Hyoscyamus 
could be grown. Datura stramonium L., Datura 
metel L. (actually D. innoxia),© Datura arborea L., 
Hyoscyamus reticulatus L. and Hyoscyamus 
aureus L. grow in the country. Lys and Ades have 
done many determinations of the alkaloid content 
in these species. They have not published their 
results yet and are continuing their investigation 
with the collaboration of thier students, trying 
various techniques of the different pharmacopoeias, 
and making ecological studies also. 


Conclusion 


This short account of the medicinal plants of 
Lebanon will emphasize the need for a thorough 
investigation of the many interesting species 
which grow in the country, very little having been 
done in this direction so far. As we find various 
soils and various climatic zones in Lebanon it 
becomes readily apparent how important it is for 
any one proposing to go into the cultivation of 
these pr other plants to first study very carefully 





*See Paper by K. Ahmad and J.J. Lewis: On the 


Pharmacology of Petaline Chloride, etc., J. Pharm. . 


Pharmacol., 12, 163 (1960). 


GHEY ERAS Leh OY 





eo | 


2a 
er 


n- 
il 


its 
ot 


ji- 
im 
be 


in 
ily 
ew 
th 
1S: 


om 
er 


nd 


in 


nus 
ura 


nus 
ave 
ent 
1eir 
ion 
ing 
4a, 


; of 
ugh 
cles 
een 
ious 
n it 
for 
of 
‘ully 


1 the 


rm. . 


Sete te: 





MEDICINAL PLANTS OF LEBANON 157 


the needs of each plant as to «ii nate, soil and water 
requirements and thus choose the proper site before 
going ahead with his venture. The study of the 
plant association of any one region may also give 
him an indication of the suitability of the chosen 
site. He should equally well take into considera- 
tion the economic aspects. 
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MEDICINAL AND POISONOUS PLANTS OF IRAQ 


Att AL-RAWI 


Botany and Range Management Division, Ministry of Agriculture, Government of Iraq, Baghdad 


Inroduction 


Drugs and medicines were of great interest to 
man from the remotest age. When the dawn of 
civilization did not peep unto mankind, man tried 
to cure disease by herbs growing round about him 
and probably by trial and error he was able to es- 
tablish certain home remedies. 


In this way the use of plants perhaps has been 
felt all over the world inhabited by man. These 
developed in different countries in different ways 
but the fundamental object remained the same. Even 
today the same practice of the use of crude drugs 
is in vogue amongst the millions of tribal races 
and rural folks all the world over. In Asia two 
great centres of indigenous systems developed on 
almost parallel lines. The Mohammedan system 
developed in the Arabian countries called the 
Unani System and the Hindu System developed in 
India known as Ayurvedic System. History tells 
us that there were intimate contacts between the 
practitioners of these two systems for many 
centuries and great intimacy took place between 
them and as a result uses of many drugs have been 
prectised by both these schools for the cure of 
ailments, 


The people of Iraq as a whole more or less 
value the indigenous drugs and some of these drugs 
have teen estimated very valuable and their uses 
have been carried through posterity as household 
remedies and sometimes kept as a house secret. 
The nomadic Baduins, for instance, believe in the 
efficacy of many of these drugs and preserve many 
of them as family secret. So far very little attempt 
has been made to study the medicinal and poisonous 
plants of Iraq. Bernhard, Melkonian, Guest and 
Rawi have, however, in recent years made certain 
contributions in these lines. A great field for ex- 
ploration yet remains open. Government of Iraq 
have now undertaken a master plan to cultivate 
and investigate the medicinal plants of Iraq. 
It is hoped very soon the scheme will be in opera- 
tion. About 1000 donums of land have been set 
apart for this purpose. 


In the present discourse I have attempted to 
record the names of important poisonous plants of 
Iraq. During the collection of plants for our 
National Herbarium, which contains over 30,000 
specimens of indigenous plants embracing about 
800 genera and about 2100 species, we have been 


gathering informations regarding the properties 
of plants used all over and the present paper indeed 
is an outcome of such enquiries. We are also pre- 
paring a list of flora of our country in collaboration 
with the Royal Botanical Gardens, Kew. 


Attempts have been made for a long time to 
group the plants of this country under different 
heads like (1) food plants (2) fodder plants (3) 
ornamental planis (4), oil-yielding plants. (5) medici- 
nal plants and (6) plants possessing antiseptic and 
poisonous properties or plants possessing any other 
economic value. _ It is interesting to note that local 
names have been given only to these plants alone 
and no name is correctly traceable to plants which 
do not possess any economic importance. The 
plants recorded in this discourse are poisonous to 
man or animals. Grazing animals, 17 millions of 
which have been so far in record in Iraq, are often 
subjected to sickness or death caused by swallowing 
of some parts of these plants and the rural folk 
knows much of them and also of their remedial 
measures. 


_ _Attempts are being made to gather as much 
information as possible of these plants and also of 
the host of medicinal plants indigenous to Iraq. We 
are also trying to cultivate some of them and in- 
vestigate the active principles by chemical analysis 
of these potential drugs. 
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PHYTOGEOGRAPHY OF IRAQ 


ALI AL-RAWI 


Botany and Range Management Division, Ministry of Agriculture, Government of Iraq, Baghdad 


Introduction 


The modern state of Iraq, roughly speaking 
the Mesopotamian territory described in the history, 
is bounded on the west by the Syrian Desert, on 
the south by the Saudi Arabian Desert, on the 
south-east by the Persian Guif, on the east and 
north-east by the mountain chains of Persia and 
on the north by the mountains of Turkey. Rough- 
ly the territory lies between latitudes 29° 27’ N 
and 37° 23’ N and longitudes between 38° 42’ E 
and 48° 23’ E and is situated more or less in a 
depression. In length it approximates 960 km. 
and has a width of about 720 km. and covers an 
area of 444,442 sq. km. 


Two great rivers, the Tigris and the Euphrates, 
flow along it from the north and _ north-west 
directions towards the south. They meet at Qurna, 
about 64 km. north of Basra: the confluent then 
flows down to the Persian Gulf as Shatt-al-Arab. 


Climate 


The climate of Iraq fluctuates between 
two extremes of a_ pole so far as temperature 
is concerned. It is extremely hot in summer and 
very cold in winter. The rainfall is low. An 
average record of temperature and rainfall is given 
below :— 


Lower Iraq. Maximum temp., 51°C.; minimum 
temp. 6°C.: average rainfall, 150 mm. 


Northern Mountains..-Maximum temp., 41°C.: 


mini- mum temp., 17°C.; rainfall, 600-1400 mm. 


It rains during winter and spring months only. 
From a glance of the figures given above it is 
evident that the country as a whole is not arid, 
though the majority of the area is dry. The 
mountain regions of the north receive a good 
amount of rainfall which is normally sufficient for 
cultivation of winter crops. Forest vegetation and 
fruit trees have developed in this area especially 
around the many mountain streams. The moun- 
tain regions are of open forest types. 


Physiography 


Iraq can be broadly demarcated into eight 
main physiographic divisions :-- 


1. Alluvial Plain of Lower Iraq.—-From Daltawa 
about 100 km. north of Baghdad to the shore of 
Persian Gulf. It is the old delta of the rivers 
Tigris and Euphrates. 


2. Marshes .— Greater part of this area lies between 
Amara and Nasiriya forming permanent marsh. 
Other permanent marshes occur between Amara 
and Basra. These have been formed by the 
flooding of the low lands by two rivers. Usually 
this area is utilized for rice cultivation and for 
grazing. 


3. Deserts 


(a) Southern Desert.-An arid ‘sandy and 
pebbly plain lying south of the Euphrates and to 
the north limit to the Saudi Arabian Desert, is 
an extremely dry region. Its altitude ranges bet- 
ween 20 and 200 m. The average rainfall is 100 mm. 


(b) The Western Desert. West of Euphrates 
the land rises gradually up, to form the piateau of 
the Syrian desert, an immense tract of land which 
practically separates Iraq from Syria. Trans- 
Jordan and Saudi Arabia. The entire land 
is practically uninhabited except by the Baduins 
who bring their flocks and camels there to pasture 
at certain seasons of the year. The south and the 
west deserts occupy 170,000 sq. km. of land. The 
rainfall is about 150 mm. 


4. The Jazira Desert.—Lies between the Tigris 
and the Euphrates, north-west of Baghdad. It is 
traversed for the greater part of its length by 
Wadi and lake of Tharthar. Most of the parts of 
this tract are uninhabited but in spring and winter 
the Baduins pasture large flocks of shecp and herds 
of camels here. 


The total area of the three deserts and other 
desert areas occupies about half of the land mass of 
Iraq. 


5. Ghurfa.—The area between Tigris and Diyala 
rivers is called Al-Ghurfa (the room). It is also 
uninhabited except the south-east region by the 
Adhaim river. It is a good grazing land. 


6. The Jabal Hamrin Range.—Low range of dry 
hills from a point about 96 km. north-east of 
Baghdad to the upper limit of Ghurfa plain. Height 
varies from 140—200 meters. 
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7. The Sub-Montane Plain.-From north Jabal 
Hamrin to the Kurdish foot hills. It is an 
undulating plain about 150-.250 m. above sea 
level. Most of this area is fertile and good for 
cultivation. The rainfall is greater than in the 
other areas mentioned above. 


8. Kurdish Mountains.—It lies to the north-east 
of the line Zakho, Dohuk, Acra, Chemchemal and 
Qasr-Shirin with extensive ranges varying in altitude 
from 450-- 3450 m. The inhabitants are principally 
cultivators who also graze animals. 


Vegetation 


Vegetation is scarcein large parts of Iraq 
especially in summer. Forest vegetation occurs 
only in the Kurdish mountains. Human activity 
has disturbed natural vegetation to a great extent. 


Due to its geographical position, the flora of 
Iraq displays much heterogenous phytogeographical 
peculiarities. Three principal plantgeographical 
elements are represented in Iraq. 


1. The Mediterranean Elements are represented by a 
number of Mediterranean weeds occurring in culti- 
vated fields. It is believed that these weeds are 
either the eastmost representatives of the Mediter- 
ranean flora or relics of the Tertiary Palaeo- 
Mediterranean vegetation. 


2. The TIrano-Turanian Elements are the most 
important, occurring in the vast area of the Syrian 
Desert and Jazira and in the hills and mountains. 


3. The Sakaro-Sindian Elements occurring in the 
Southern Desert and also in the whole of Mesopo- 
tamian Plain. 


Vegetation may roughly be divided into five 
important types :—- 


(1) Desert vegetation 

(2) Steppes 

(3) Marsh and aquatic vegetation 

(4) Woodlands 

(5) Vegetation of high mountain zone 


(1) Desert Vegetation—Comprises in Iraq the 
Saharo-Sindian territory and also partly the Irano- 
Turanian territory. 


Typical desert plants are :— 


. Haloxylon salicornicum 8. Citrullus colocynthis 
. Rhanterium epapposum 9. Peganum harmala 

. Zizyphus nummularia 10. Anvillea gracini 

. Zilla spinosa 11. Iris sisyrinchium. 
. Fagonia bruguieri 12. Planatago ovata. 

. Astragalus spinosus 13. Ephedra alata, 

. Zygophyllum coccineum 14. Cistanche tubulosa. 


NSYNDUNhWN 


(2) Steppes.—The step; e vegetation, the most domi- 
nant vegetation in Iraq, consists of hemicrypto- 
phytes (chiefly grasses) and chamaephytes (chiefly 
dwarf shrubs) forming more or less dense groups 
or open groups. The following plants are most 
abundant in th se steppes and play an important 
role as leading species : 


1. Artemisia herba-alba 16. Haplophyllum filifo- 
2. Achillea santolina lium 

3. Leontice leontopetalum 17. Hypericum oliveri 
4. Astrogalus russeli 18. Achillea micrantha 
5. Phloemis bruguieri 19. Adonis dentata 

6. Phloemis oriantalis 20. Koeleria phleoides 
7. Andropogon laniger 21. Verbascum damasce- 
8. Poa bulbosa num 

9. Carex stenophylla 22. Haloxylen articula- 
10. Bellevalia glaucum tum 

11. Gagea chlorantha 23. Salvia palaestine 
12. Ranunculus falcata 24. Scrophularia xanth- 
13. Minuartia tenuifolia oglossa 

14. Aegilops speltoides 25. Gysophilla pallida. 
15. Cousini stenocephala 26. Satice spicata. 


(3) Marsh and Aquatic Vegetation.—-About 16C00 
sq. km. of the area is occupied by marshes, es- 
pecially in the lower Iraq. A list of the common 
plants in this area is given below :- - 


. Juncus frontanesii 
. Scripus littoralis 
. Alisma lanceolatum 


14. Marsilea aegyptiaca 
15. Ranunculus aquanticus 
16. Cyperus longus 


1. Salix acmophylla 10. Ceratophyllum demer- 
2. Populus euphraticus sum 

3. Tamarix pentendra 11. Limnanthemum indicum 
4. Phragmitis communis 12. Potomogeton pactina- 
5. Typha angustata tum 

6. Juncus maritmus 13. Salvinia natans 

7 

8 

9 


(4) Woodland Vegetation—The mountainous 
parts of Iraq in the north and east constitute a 
woodland vegetation. The most conspicuous 
features of the vegetation are formed by the oak 
forests. While the herbaceous species are rich, the 
arboreal types are comparatively limited in species. 
The following are the dominant species which form 
an arboreal range :—- 


1. Quercus persica 8. Acer cinerascens 

2. Quercus infectoria 9. Crataegus azarolus 

3. Quercus libani 10. Crataegus heterophylla 
4. Quercus brantii 11. Pyrus syriaca 

5. Pistacia mutica 12. Cotoneaster nummularia 
6. Pistacia khinjuk 13. Rhamnus kurdica 

7. Acer monspessulanum 14. Rhamnus cornifolia 


Ecologically these forests resemble the Eurosi- 
berian than the Mediterranean type. No ever- 
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green tree occurs in these forests. They are con- 
fined mainly between 650 m. and 1700 m. altitude. 


Some minor formations may also be found in 
these oak forests ad pted to local soil condition. 
Apart from the oak forests occupying the greater 
part of the mountain region there also occur some 
forests with Pinus brutia as a leading plant. They 
are confined only in Atrush and Zawitah (north 
of Dohuk). Quercus persica, Pistacia mutica and 
Juniperus cxycedrus are frequently found in this 
region. 


(5) High Mountain Zone.—This zone is confined 
to the north Kurdish mountain in the north-east 
of Iraq and in average lies between 2000 and 3000 
m. The summit of this mountain, the Arl Gird 
Dag, is the highest point in Iraq (3450m.). Above 
2000 m. the zone is termed by Handel-Mazetti 
as ‘Dornpolsterstrafe’ or Thorn Cushion zone as 
the herbs and shrubs in this area usually grow in 
the form of low thorny cushion. The habit of 
these plants is extremely xerophytic and the leaf 
surface is much reduced, often the leaves being 
modified into spines, and the whole plant becoming 
compact and dense suited for protection against 
rapid transpiration and strong wind current. The 
dominating species belong to Astragalus. 
A-anthophyllum A cantholimon and Onobrychis 
Astragalus cardochorum, Acanthophyllum crassifor- 
mis, Acantholimon calverti and onobrychis cornutal.) 


Of the other plants as associates mention should 
be made of the following :— 


Anchonium elychrysifolium Pyrethrum millefoliatum — 
Arabis caucasia Physoptychis gna- 
Pyrethrum kotschyi phalodes 

Artemisia splendens Sides subellatn 


Scutellaria pinnatifida Ery h 
Silene odontopetala oe ee 


Achillea vermicularis lossum 
Galium kurdicum Asperula prostrata 
Thy 1 us kotschyanus Pholomis rigida 


Lamium tomentosum 
Alyssum lanigerum 


Stachys lavandulaefolia 
Helichrysum _ pallasii 


A dense association of Vicia gregaria is common 
in many damp situations. 


References 


1. P. Buringh, Soils and Soil Conditions in 
Traq (1958). 


2. H. L. Chakravarty, Report on ‘Tour im- 
pression of a Botanist in the Northern 
Mountains of Iraq’, MSS. (1960). 


3. E. Guest, Rustam Herbarium, Iraq VI, Kew 
Bull. No. 3, 383-403 (1953). 








166 


TURKISH MEDICAL FOLKLORE AND SOME MEDICINAL PLANTS 


]ZZET KANTEMIR 


Department of Pharmacology, University of Ankara, Ankara, Turkey 


The size of Turkey is about 800.000 sq. km. 
Subtropical, Mediterranean and dry climates are 
all to be found in this land and we can say that 
Turkey has many very different kinds of climate. 
These varied climates give rise to very different 
kinds of vegetation in different parts of the country. 
It must also be added that this land has a great 
and ancient history, and the oldest civilisation was 
founded here. There is, therefore, a wide tradi- 
tion and folklore. Of course the subject in which 
we are interested is medical folklore. We can 
find a great deal of achievement written on this 
subject. In these books we can find countless reme- 
dies. It is very difficult to separate the good ones 
from the useless remedies, because today we must 
prove the real curative properties of a plant which 
was recommended many years ago, in a medical 
way. It is wrong and also difficult to speak about 
them before we apply chemistry and pharmacology. 
This means that we have a great deal of work 
before us. It is possible that among thousands, 
only one folklore medicine will be of help to us and 
will be worthy of today’s scientific methods. 


We must work very hard to find these remedies 
but also be very careful in giving results. If we 
do not do it in this way we shall find ourselves in 
difficulties. In our own Depatrment we have 
followed this method even though it means long and 
patient work. We must: (a) arrange trips to 
different parts of the country, and (4) find out 
which folklore medicines are still in use. 


When you consider that the country is a big 
one you will understand that to carry out these 
searches is not an easy task. Although medical 
folklore can be found in every part of the land, 
it is most frequently met with in the East and 
South East of Turkey. There is no doubt that 
many educated people use these remedies, re- 
commended to them for their illnesses. 


1. Asan example I am going to tell you about 
a woman who lived near our house. This lady 
was suffering from eczema on her hands. She 
went to many physicians including our Dermto- 
logy Department, but the medicines they gave lost 
their effect after a few days. Then an old woman 
gave her the following medicine: 


Lead carbonate 10% 
Litharge 10% 
Vaseline 80° 


This ointment had a magnificent effect and the 
woman became well in 24 hours. This was one 
case which | saw myself, and from that time 
(6 years) she has been perfectly healthy. It is 
possible to find many examples like this one. 


2. There was also some news one day in the 
Turkish papers which excited everyone very much. 
A villager and one of his relatives said that they 
had found medicine to cure cancer. Unfortunate- 
ly the newspapers gave some wrong information. 
The truth of the matter is like this: In Sinop, a 
beautiful city on the Black Sea coast, there is an 
illness called ‘‘Yenurce.” This illness causes 
wounds on the face, lips and neck which cannot 
be cured. For these wounds they use the root ofa 
plant called ““Yenurceotu”. We sent one of our 
assistants to the city. He had a little difficulty in 
contacting the persons in question because they 
hesitated to come forward. They were afraid 
of prosecution and also that someone might take 
this opportunity out of their hands. After many 
promises we were able to get a small specimen of 
the plant, of which we had no knowledge. At 
the moment we have only the plant and I do not 
know whether it is worth while working on it or not. 


3. During our researches we came across 
an important case: In Istanbul, the mother-in-law 
of an Inspector from the Department of Culture 
became ill. She was about 65 years old. First 
of all she was suffering from rheumatism and then 
after a while she got jaundice. When the jaundice 
began to disappear the patient’s abdomen swelled. 
Two famous physicians suspected liver cirrhosis 
and they said there was nothing to do but diet and 
occasional injection of a mercurial diuretic. The 
swelling of the abdomen and the legs gave 
a bad result. The patient was seriously ill but 
no physician could help her. Everybody wanted 
to help her but no one was ableto. After she had 
been ill for five months someone gave her this 
advice: About 90 km. from Izmir, the third 
biggest city in Turkey, on the Mediterranean coast, 
there is a beautiful town, and also a very historical 
town, called Bergama. In this little town there is 
a man who makes certain medicines for patients. 
She was advised to invite him to Istanbul by letter. 
This she did and he came to Istanbul and saw the 
patient and gave her some medicine. It was a 
powder mixed with honey. He also said that the 
effect of this medicine would only be seen if the 
kidneys of the petient were healthy and if the illness 
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had not been of more than 6-month duration. The 
patient was suitable for the medicine. She took 
the medicine three times a day and after 18 days 
all her oedema had disappeared and she was healthy. 
This event happened in !953, and we only learned 
about it, as a coincidence, in 1955. We saw the 
patient only after all this had happened, therefore 
we do not know her first condition. We have heard 
that this man had many other cures to his credit. 
After a year and a half had passed, we went to 
Bergama and searched for him but unfortunately 
he had died. We found one of his friends with 
whom he had worked and with great difficulty we 
learned which plant they used. 
a wild plant called Echailium elatrium. It is 
known that in the fruit of this plant there is an 
effective matter called ‘elaterine’. This substance 
was used as a remedy for diarrhoea as also for 
jaundice, but afterwards they stopped using it be- 
cause of its toxic effect, but we could find no 
record about its root. We have the powdered 
root in our hands. We wanted to control the 
diuretic effect of it. We did not look for its effec- 
tive matter. First we made experiments for toxic 
effect on rabbits and rats. But we could not see 
any toxic effect with a quantity of 5 g. per kg. We 
used male and female rats about 100-150 g. for a 
method we used R. Jaretaky’s modified method. 
That means to each rat 10g. of wheat for every 100g. 
We also gave the drug by mouth and with some 
other substances to control. By this method we 
were able to compare the effect of this root with 
distilled water, glucose and honey, separetely and 
opposing each other. We made our experiments 
in 4 groups of animals. Each group contained 10 


rats : 
Group I Distilled water 5 cc. 100g. 
Group II Plant root (1%)5 cc. 100g. 
Group III Glucose (10%) 5 cc./100g. 
Group |V Honey (10%) 5 cc./100g. 


We used the drug as an emulsion because we were 
not able to dissolve it in water. We have repeated 
the same experiment with other groups of rats 
twice. Diuretic experiments were made by con- 
trolling, for 24 hours, every half-hour (at night as 
well). This experiment we have repeated in the 
same way to the 10 rats in each 4 groups but we 
could not find any remarkable results. There- 
fore we may say that it was without any diuretic 
effects. 


We were unable to get an opportunity of using 
it ona typical cirrhos case. In some advanced 
cases we could not find any diuretic or other effects. 


4. Insome parts of our country there is a plant 
called Kudret Nari(Momordica balsamine) which is 


It was the root of 
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used in medical folklore. The English name of this 
plant is “Balsam apple” and the German name is 
“Wunderapfel”’. As we know, this plant can only live 
fora year and belongs to the family of Cucurbitacea.’ 
Its fruit is yellow, as big as an orange and the outside 
of it is crackled. The fruit is used as medicine. The 
seeds are removed and the other part is put into 
olive oil and the jar hung in a sunny place. We 
grew this plant in our garden. Each plant grows 
2—3 m. high and has 4—5 fruits on it. We 
put it into oil and afterwards we kept it at the 
same temperature for weeks. After epilation the 
skin of guinea pigs produced an ultraviolet dermiti- 
tis onit. After putting the oil on the skin we could 
take better results with the controls. But we could 
not go on with our experiments for certain reasons. 
We hope to do so as soon as possible. 


5. Because of our laboratory work, it is very 
difficult for us to go to many different places in the 
country to seek for medical folklore as it takes up a 
great deal of time. We thought of soliciting the 
help of other physicians who are to be found in the 
different towns and villages. Therefore we sent 
letters to every town or village asking for infor- 
mation about the local folklore. It is not possible 
here to go into all the details, but I will tell you 
about two interesting letters we received. The 
first was about a plant for intestinal parasites, the 
other for sterility in women. For the first was 
an interesting story: In a town near the Darda- 
nelles, a woman brought her child to the doctor. 
The doctor found ascaridosis in the child and gave 
santonine. After 15 days when he saw _ the 
woman again, she said that the medicine was useless 
and that she had made another drug herself. One 
day she went to find some herbs for her animals 
and gave some to the ass. The next day, when 
she entered the stall she saw that the excreta were 
full of worms. For this reason she gave the same 
plant to her child and the child was also cleared 
of his worms. Nowwe shall carry on experiment 
with this plant which is called ““Kuzu Sarmasigi”’ in 
Turkish (=Convolvulus arvensis) and see if we 
can use it or not. Convolvulus arvensis contains 
Res. glycozid and has a diarrheic effect. The root 
of this plant contains 2-3°%% tannin. Some of the 
authors have found 8-10°% and some only found 
0.3-0.6%. Recently a substance was found in the 
extracts of the root which is water-soluble and has 
a vitamin-K-like blood coagulation effect. 


6. Adoctor inanother village writes about anold 
woman who lives in the same village. This woman 
helps the childless women. The plant which she uses 
is ‘soap root’*, In Turkish called ‘Sabun otu’ or 
‘Choven’ (Saponaria officinalis). The German name 
is ‘“Seifenkraut.”’ Inourcountry the villagers use the 
root of this plant for washing. The doctor says that 
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the woman mixes the powdered root with butter 
and makes it as big as an ovule. And she uses it 
in the same way as we do in our gynaecological 
purpose. The patient begins to feel ill and the 
secretion of the vagina increases. Because they 
do not want the illness to increase they use it 
only 24 hours. Sometimes, but very seldom, she 
uses a second ovule. It is known that this root 
has some saponins in it. Perhaps this is the 
reason for the reaction and why the endometrial 
secretion is increased. | think this is an interesting 
subject for experiments. 


7. Another herb is “Meryem Otu” (Teucrium 
polium L.) It is used for abdominal spastic dis- 
orders. Specially it is common in the south—east 
part of Turkey. 


We can tell many other events like these. To 


summarize Our cOMmmunication we can state the 
following points: 


There is great advantage in searching infor- 
mation about medical folklore. 


It is very difficult to get any results out of these 
events. 


We must be very sure before we give any awards. 


Laboratory experiments must be done in a 
careful way and must be compared. 


I think working together gives better results. 
It is true that our country is full of many 


different substances derived from plants and herbs. 
It is also true that we succeed in finding them. 
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THE STUDY OF UNDERGROWTHS OF THE FORESTS OF EAST PAKISTAN FOR 
EXPLOITATION AS MEDICINAL PLANTS 





S. HEDAYETULLAH 


East Regional Laboratories, Pakistan Council of Scientific and Industrial Research, Dacca 


The term ‘undergrowth is generally applied to 
those vegetations which grow under the canopy of 
other tall plants. Any one who has been in a forest, 
especially tropical rain or sub-tropical deciduous 
forest, must be quite familiar with the magnificent 
and luxuriant growth of the undergrowth of such 
forests. 


All the three types of forests mentioned in the 
previous paper, viz., the Burma type, the tidal 
forests and the low level plain “Sal” forests, have 
undergrowth vegetation. Of these the Burma 
type forests are the most important from the point 
of their undergrowths, being evergreen, and semi- 
evergreen. The deciduous forests occur all along 
the eastern boundaries of East Pakistan from 
Sylhet district down to Chittagong Hill Tracts and 
Chittagong districts. The valley of Sylhet re- 
sembles the Assam valley in its general features. 
It isan open plain, scarcely raised above the sea 
level, which is three hundred miles distant, and 
presenting here and there a few scattered hills: 
below it extend the Jheels of East Pakistan and 
contracts in its upper parts, as the spurs of the 
Tippera Hills encroach upon it, separating fertile 
plains by narrow ridges covered with dense forests. 
The rainfall in Sylhet is very high, more than 200 
inches. The vegetation of the open plains of 
Sylhet is the same as in other parts of Bengal, and 
on the wooded hills we find flora closely resembling 
that of Assam. In the moister forest, Anonaccae 
are extremely numerous and species of calamus, 
tree-fern, and Pandanus are equally so. 
Camellia, Kadsura, Sabia, Rubus, and _ other 
plants abound and are usually considered 
as indicating a certain degree of elevation. 
The low hills which rise out of the plain 
in the neighbourhood of Sylhet, and several 
other parts of the district, are covered with 
brushwood, among which are many remarkable 
plants, as Licuala peltata, Adelia castanicarpa, 
Trophis, Connarus, Grewia, Bridelia, | Gelonium 
Moacurra, Mussaenda, Guettarda.. There are 
also some shrubs which here find their northern 
limit, but which are common in similar localities 
in Chittagong, e.g. Dalhousiea and Linostoma. 
In the grassy sward which covers the swampy 
plains interspersed among these hills, Srylidium 
kunthii, a minute annual is found, which is 
interesting as the most northerly species of the 
eminently Australian order to which it belongs. 


The districts of Chittagong Hill Tracts and 
Chittagong are throughout hilly. Along the sea 
coast there is in general a narrow belt of level 
ground, and the basins of the rivers are usually 
wide and well cultivated for a considerable distance 
inland. In the upper part of their course, however, 
they are hemmed in by hills, and a broad belt of 
impenetrable forest occupies the interior, forms an 
impassable boundary between East Pakistan and 
Burma. The climate is similar to other parts of 
East Pakistan. From the proximity of the sea and 
the situation within the tropic, the winter is very 
mild, and the atmosphere always humid. The 
rainfall during the monsoon is about the same 
as in other districts of East Pakistan at least on 
the sea-coast and in its immediate vicinity, averag- 
ing 86 inches annually at Chittagong; on the higher 
ranges in the interior it is much more considerable. 
The low hills are covered to a great extent with 
bamboo jungle, extending impenetrably for miles 
and being almost uninhabited. The southern 
slopes are more humid, as they are fully exposed to 
the rainy wind. 

The vegetation of the area is very similar to that 
of Sylhet. The higher hills are covered with dense 
but often dry forest, and the lower ones with brush- 
wood. The undergrowth flora find most congenial 
and favourable conditions for their luxuriant 
growth under Dillenia, Pongamia, Mesua, Gordo- 
nia, Cycas, Linostoma, Melastoma,  Litsaea, 
Tetranthera, Scepa, Calamus, Wikstroemia, Ixora, 
Adelia, Caesalpinia, Mussaenda, Guettarda, 
Gelonium, Jasminum, Memecylon, Congea, Aegle 
Marmelos, Amoora, Gaultheria, Figs and Micro- 
melum. In the damp woods many Calami, 
Wallichiae, Arecae, Lagerstroemiae, Meliaceae. 
Leguminosae. Terebinthaceae, Verbenaceae, etc.,are 
growing in great luxuriance. 


In the dry forest, the undergrowths are not so 
numerous, but there are many perennial climbing 
plants which become lianes on the forest trees as 
their support. 


The lowland plain “Sal’’ forests are not so rich 
in their undergrowths throughout the year. But 
during rainy season the annual herbs of many 
species grow out and finish their lives with the 
advent of the winter. These forests have also a 
number of climbing plants and lianes. 
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The tidal forests are not particularly rich in 
undergrowth floras. Yet they have also quite a 
number of species growing as undergrowth, some 
of which are climbing plants and creepers, e.g., 
Derris. 


Unfortunately, in spite of the richness of the 
undergrowth flora of our various types forests, 
uptil now, there has been no serious attempt to 
undertake a thorough, proper and systematic study 
of the undergrowths so as to prepare a floristic 
composition, in the first instance of the under- 
growth of the different forest types of East 
Pakistan. Of course, such study will require 
trained personnel competent to undertake such 
Study, besides, there are questions of funds and 
facilities for equipment, accommodation, travell- 
ing expense and transports etc. If however, all 
these are forthcoming from some sources, then a 
completion of the preparation of the floristic 
composition of the undergrowths will give us the 
opportunities to determine correctly the richness 
of the medicinal and other economic plants for 
exploitation. Our country is on the threshold 


of economic development, and is eager to pro- 
ceed with as much speed as possible. But in 
absence of the basic knowledge regarding her 
natural resources, no sound step for undertaking 
economic development can be worth-while. 


The need and importance of pharmaceutical 
industry in the economic development of the 
country need not be stressed here. The author 
would only emphasize that in order to build up the 
pharmaceutical industry of the country, one of the 
most important basic requirements is to arrange 
without further loss of time the study of the floris- 
tic composition of the undergrowths of our various 
forest types by competent botanists. 


It must be mentioned here that the study will 
help not only to develop our pharmaceutical 
industry, but also to develop uses of the under- 
growths for many other purposes like orna- 
mental, horticultural, green house and hot house 
plants. There is demand for these not only in the 
country, but also from abroad. 
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THE NEED AND THE POSSIBILITY OF CULTIVATING RARE MEDICINAL PLANTS 


S. HEDAYETULLAH 


East Regional Laboratories, Pakistan Covncil of Scientific and Industrial Research, Dacca 


The climatological factors of East Pakistan are 
firstly, its geographical position in the globe 
determined by latitude and longitude which are 88 
and 92°E and 21° end 26°N and secondly, its 
topographical feature which is mainly flat plain 
land, part of which goes under water during mon- 
soon and is known as lowland. These lowlands 
become dry in winter after the monsoon is over 
except in the very lower reaches and _ natural 
depression which remain under water throughout 
the year. The other parts are known as high lands 
which in places are quite flat plain and in places 
rather undulating. There are hills of insignificant 
altitude towards the Eastern and South-eastern 
border of East Pakistan in the district of Sylhet, 
Mymensingh, Chittagong and Chittagong Hill 
Tracts. There are few ranges of Hills in Chittagong 
Hill Tracts district bordering Burma, the altitude 
of which reaches between 2000 to 3000 ft. above 
sea level. 


The three great rivers, Ganges, Brahma- 
putra and Meghna of the Indo-Pakistan sub-con- 
tinent meander through the flat plain of East 
Pakistan. Besides there are tributaries to the 
three rivers meeting them inthe plain of East 
Pakistan. The confluences of all the three great 
rivers mentioned are also in the flat plain of East 
Pakistan. These rivers also send out numerous 
branches flowing towards the Bay of Bengal in 
South and South easter'y direction. There are also 
numerous lagoons and creaks in the sea-board 
areas of East Pakistan when there is play of tide 
water from the sea. These are the swampy saline 
areas having the specialized natural vegetation of 
Mangrove flora. 


The net-work of rivers furnishes humidity and 
deposition of large quantities of fertilizing silt. 
East Pakistan is subject to heavy monsoon rains 
with an annual average of 70 inches, the 
maximum reaching nearly 300 to 400 inches in 
the Eastern parts. The main characteristics of the 
seasons are therefore dry winter, dry spring and 
summer, wet summer and autumn. The dry 
period is from November to May and the wet 
period from June to October. Although there 
is plenty of rainfall, yet it is not well distri- 
buted throughout the year, with the result that 
there is a protracted period of drought affecting the 
vegetation to a certain extent. 


Edaphic characteristics of East Pakistan are 


mainly alluvial and named after the name of the 
river deposition of the alluvial e.g. Gangetic 
alluvium, Tista silt and Brahmaputra alluvium. 
These are new alluvia besides which _ there 
are tracts of old alluvium whose origin is much 
older than that cf the new alluvium. 


The edaphic characteristics of the hills are still 
not known and they are termed as unclassified. 


The richness of floristic composition of this 
part of the Indo-Pakistan sub-continent has been 
emphasised by such _ pioneer botanists, as 
Hooker, Prain, Duthei, Bedome, Kanjilal ete. 
Unfortunately, however, although the general floras 
of the vegetation of the area exist, yet a detailed 
floristic composition of different vegetations in 
different parts is still wanting. The result is that 
we do not have any detailed knowledge of vegeta- 
tion and its floristic composition either on particular 
vegetation type basis, or on particular regional basis. 
The best method of study especially for the 
purpose of economic utilization, in my opinion, 
would be to study the vegetation on a regional 
basis from the view point of ecology. 


The floristic composition of each ecological 
group should be determined both qualitatively and 
quantitatively. The technique recently developed 
including aerial photography and sample-section 
enumeration for studying ecological groups of 
natural vegetation should be adopted; and there 
cannot be two opinions about the adoption of a 
uniform technique in a world-wide study. With 
regard to taxonomic work, it may be pointed out 
that the work on the general flora of different parts 
of the sub-continent exists,as done by pioneer 
workers and in some cases work on flora of special 
areas also exist. as done by them. This was done 
more than half a century ago and in some cases 
more than a century ago. Although geographically 
the areas have remained the same, yet politically 
they are now different. Hence, it is very desirable 
that new floras should be worked out suited to the 
requirement of the present political boundaries; 
and in doing so attention should be paid to re- 
present the floristic compositions both qualitative- 
ly and quantitatively in view of the requirement of 
the economic development of the country. 


The richness of floristic compositions of East 
Pakistan is due to the fact that the Eastern and 
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South eastern part of the country is the meeting 
ground of the three main floristic regions e.g. 
Himalayan, Chinese and Malaya-Burman, in 
hills of Sylhet and Chittagong Hill tracts districts. 


In a densely populated place like East 
Pakistan one has to look to the forests and the 
natural vegetation to get an idea of the richness of 
floristic composition, besides the artificial vegetation 
of field crops, gardens, and wastelands and fields. 
The main types of forests of East Pakistan are 
briefly described as follows :— 


There are the evergreen, semi-evergreen and 
wet-deciduous forests occurring all along the 
Eastern and South-eastern boundaries of East 
Pakistan. They are very much like the Burma 
forests across the border, dipterocarpus spp. 
(Garjan) are typical trees of the belt, through the 
flora inallits story is extremely rich. The top 
story has civit (Swietonia floribunda), Artocarpus, 
Chaplasa and Garjan, telow them Amoora 
sterculia spp. There are two more tiers below with 
a mass of vegetation, including bamboos. This type 
occurs in Chittagong Hill tracts and Chittagong 
districts and to a certain extent in Sylhet districts 
and cover about 1,30 000 acres. 


The forests occur in the plains of Dacca, 
Mymensingh and to certain extent in Dinajpur 
districts on the old alluvium soil between the 
Brahmaputra and the Ganges in the upper half 
of East Pakistan, locally known as Madhupur 
jungles and borind respectively. This carries 
almost a pure crop of “Sal’’ (shorea robusta). 
The usual associates of “Sal’’ such as Albiyzia, 
Terminalia, Cassia etc. occur here and there. 
There are about 2 60,000 acres of this forest. 


There are typical mangrove forests of the 
Sunderbans occurring in the detoid formation in 
the districts of Khulna, Barisal and Chittagong. 
There are thick masses of stems and pneumato- 
phores over a compact area of about 650,000 acres. 
The species are met with a Sundri (Heitera minor) 
Rhizophora mucronata, Ceriops spp. Excaceria 
agalocha, Carapa spp. etc. 


From the viewpoint of richness of the floristic 
composition no less stress is to be 
laid on artificial vegetation Hence, 
mention may be made of artificial vegetation (the 
agricultural crops) like rice, wheat, sugarcane, 
pulses and oilseeds, the main food crops, and the 
outstanding cash crop the jute. The weeds of these 
field crops are also rich contributing factors to- 
wa ds the floristic composition of the country. 


So are also the trees, shrubs, herbs of waste- 
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besides, there are 


land areas and fallow lands. 
tropical and sub-tropical fruits like mango, 
litchies, jack, jambolan, wood-apple and citrus 
fruits. Coconuts and betelnuts are also grown 
round the villages. Add tionally fruits like banana, 
pineapple, papaya and many kinds of vegetables 
are also grown as annual plants. 


The types of forests already described and the 
gardens of fruit trees have undergrowths and lianes, 
which are also very rich in floristic composition. 


Obviously, the richness of floristic composition 
offers an immense sources of raw materials for the 
preparation of medicines and antidotes by Ayurve- 
dic system which has been in vogue from the very 
early history of Indo-Pakistan civilization. The 
aborigines have been using the plant resources for 
medicinal purpose to cure their diseases and 
ailments from pre-historic times. Then in the 
middle ages when the Unani (Greek) or Hekimi 
system came into practice for the cure of diseases 
and ailments, they too found their raw materials 
for preparation of medicines and antidotes in the 
rich plant resources of the country. In this way, 
this area gained an importance as a r.ch source of 
medicinal plants. Thus we find that quite a number 
of plants are included in the British pharmacopoeia 
which are plants of East Pakistan. 


The question regarding the medicinal plants, 
which are sparsely or scarcely available in natural 
growth, is becoming serious day by day. Sometime 
in 1940 before Independence, the then Imperial 
Council of Agriculture Research became concern- 
ed t self about the problem and appointed a com- 
mitteetofind out ways and means for the cultivation 
of such medicinal plants. I understand that since 
then, India has gone much ahead with projects for 
the cultivation of medicinal plants. 


A. new situation, however, was created after 
the independence of India and Pakistan in 1947, 
which required a fresh appraisal of our resources 
of medicinal plants. This fresh appraisal was 
necessary first y to become self-sufficient as far 
as possible in the matter of preparation of medicine 
locally from medicinal plants under the various 
systems :—Ayurvedic, Hekimi, Allopathic and 
Homeopathic etc., and secondly to earn foreign 
exchange by exporting raw materials for the 
preparation of medicine in foreign countries. 


Accordingly as per the proceedings of 4th meeting 
of the Committee on Food, Pharmaceutical and 
Chemical Industries of the Provincial Industries 
Advisory Council, East Pakistan, held on 2-11-54. 
a sub-committee was constituted under the Chair- 
manship of the author for the necessary appraisal 
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and report. The sub-committee consisted of one 
Professor of Pharmacology, Medical College, 
Dacca, one representative of Ayurvedic system of 
medicine and another of the Hekimi system of 
medicine and the other representing pharmaceuties. 


As a result of the appraisal a list of the medicinal 
plants was prepared which are usually required 
for preparing medicines in East Pakistan. 
In appraising the various plants it was found 
that there exists a degree of importance of the 
medicinal plants. So it was decided that the names 
of the medicinal plants should be marked according 
to their importance as a source of medicines in 
the following manner against their names. 


(ij) R++-+4+.......... Most essential. 
Cy es ok More essential. 
es ee hci dy vines Essential. 

i ee ee Less essential. 


The list of the plants thus marked is given 
in Appendix. 


Ever since the use of plants for medicine under 
various systems of medicine, the collection has 
been made of the required plants from wild growth 
in most cases. In some cases, however, the 
required plants were encouraged to grow in their 
natural habitat. It is only in a few cases that the 
necessary plants are cultivated under garden 
conditions. 


The present manner of collection of medicinal 
plants from wild growth is nothing but a continu- 
«tion of the age old practice of collection of medi- 
cinal plants. The collectors are the poorest of the 
poor and illiterate, come into contact with either an 
Ayurvedic or a Hekimi practitioner, who employs 
him on very paultry daily wages to collect the 
required medicinal plants. This sort of collector 
cannot be reliable, does not gain good experience 
due to the fact that the requirement of individual 
practitioner cannot be large enough to keep the 
collector in employment for long. 


There are shops who deal with medicinal plants. 
These shop-keepers engage plant collectors for 
collecting medicinal plants they sell. These 
collectors have good scope of employment, but 
they sell their collection by weight, so there is 
always a tendency of adulterating the genuine. 


Besides, there are large scale manufacturers of 
pharamaceutics of Ayurvedic, Hekimi and modern 
medicines. They have also their collectors. These 
collectors have good employment with the manu- 
facturers, hence become quite experienced and 
reliable. There is also some export business of the 
raw materials of medicinal plants. The collections 
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of these are also done by collectors. As these 
collectors have to deal with only a limited number 
of species, they become trained in course of time and 
become quite useful for collecting the required 
species for the export business. But sometime 
they become unscrupulous and try to adulterate 
the genuine. 


From the above it will be clear that amateurs 
are the collectors of medicinal plants from wild 
growth, and there is no organisation to produce 
trained collectors. The result is that a sort of 
loot is going on, on our resources of medicinal 
plants. No thought is being given for their re- 
generation in nature. This fact has come out in 
our appraisal of medicinal plants of East Pakistan 
under two broad heads :— 


(a) Amply available in natural growth. 
(6) Scarcely available in natural growth. 


In West Pakistan, the Ministry of Agriculture 
have a scheme under which the Forest Institute at 
Abotabad has a section for the survey, study and 
culture of medicinal plants. Similarly, there is 
one for the cultivation of medicinal plants in 
Chittagong in East Pakistan. A good amount of 
useful work is going on in these places on medicinal 
plants. Besides, under the auspices of Pakistan 
Council of Scientific and Industrial Research a 
scheme on the cultivation of Rawwolfia_ serpentina 
Benth for which thanks are due to Dr. Salimuz- 
zaman Siddiqui, Director, P.C.S.I.R. is being 
carried out. A paper on the cultivation of the 
species done under the scheme is already published 
in the journal of the Council. 


Fortunately, Pakistan within her boundaries 
has suitable climatic, soil and altitudinal conditions 
to cultivate quite a number of highly valuable medi- 
cinal plants. What is needed is a bold attitude 
and right procedure to start the work as soon as 
possible. 


The following are the steps of the right 
procedure I like to suggest. 


(1) The study of pharmacognosy should 
be started with the help of systematic 
botanists and pharmacologists; and 
more proper training should be arrang- 
ed for producing trained collectors of 
medicinal plants. 


(2) Toestablish gardens of medicinal plants, 
where specimens of the various plants 
should be grown, not only to serve as 
living museum of medicinal plants, 
but also as an established and perma- 
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South eastern part of the country is the meeting 
ground of the three main floristic regions e.g. 
Himalayan, Chinese and Malaya-Burman, in 
hills of Sylhet and Chittagong Hill tracts districts. 


In a densely populated place like East 
Pakistan one has to look to the forests and the 
natural vegetation to get an idea of the richness of 
floristic composition, besides the artificial vegetation 
of field crops, gardens, and wastelands and fields. 
The main types of forests of East Pakistan are 
briefly described as follows :— 


There are the evergreen, 
wet-deciduous forests 


semi-evergreen and 
occurring all along the 
Eastern and South-eastern boundaries of East 
Pakistan. They are very much like the Burma 
forests across the border, dipterocarpus spp. 
(Garjan) are typical trees of the belt, through the 
flora inallits story is extremely rich. The top 
story has civit (Swietonia floribunda), Artocarpus, 
Chaplasa and Garjan, telow them Amoora 
sterculia spp. There are two more tiers below with 
a mass of vegetation, including bamboos. This type 
occurs in Chittagong Hill tracts and Chittagong 
districts and to a certain extent in Sylhet districts 
and cover about 1,30 000 acres. 


The forests occur in the plains of Dacca, 
Mymensingh and to certain extent in Dinajpur 
districts on the old alluvium soil between the 
Brahmaputra and the Ganges in the upper half 
of East Pakistan, locally known as Madhupur 
jungles and borind respectively. This carries 
almost a pure crop of “Sal’’ (shorea robusta). 
The usual associates of “Sal” such as Albiyzia, 
Terminalia, Cassia etc. occur here and there. 
There are about 2 60,000 acres of this forest. 


There are typical mangrove forests of the 
Sunderbans occurring in the detoid formation in 
the districts of Khulna, Barisal and Chittagong. 
There are thick masses of stems and pneumato- 
phores over a compact area of about 650,000 acres. 
The species are met with a Sundri (Heitera minor) 
Rhizophora mucronata, Ceriops spp. Excaceria 
agalocha, Carapa spp. etc. 


From the viewpoint of richness of the floristic 
composition no_ less _ stress is to be 
laid on artificial vegetation Hence, 
mention may be made of artificial vegetation (the 
agricultural crops) like rice, wheat, sugarcane, 
pulses and oilseeds, the main food crops, and the 
outstanding cash crop the jute. The weeds of these 
field crops are also rich contributing factors to- 
wa ds the floristic composition of the country. 


So are also the trees, shrubs, herbs of waste- 
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land areas and fallow lands. besides, there are 
tropical and sub-tropical fruits like mango, 
litchies, jack, jambolan, wood-apple and citrus 
fruits. Coconuts and betelnuts are also grown 
round the villages. Add tionally fruits like banana, 
pineapple, papaya and many kinds of vegetables 
are also grown as annual plants. 


The types of forests already described and the 
gardens of fruit trees have undergrowths and lianes, 
which are also very rich in floristic composition. 


Obviously, the richness of floristic composition 
offers an immense sources of raw materials for the 
preparation of medicines and antidotes by Ayurve- 
dic system which has been in vogue from the very 
early history of Indo-Pakistan civilization. The 
aborigines have been using the plant resources for 
medicinal purpose to cure their diseases and 
ailments from pre-historic times. Then in the 
middle ages when the Unani (Greek) or Hekimi 
system came into practice for the cure of diseases 
and ailments, they too found their raw materials 
for preparation of medicines and antidotes in the 
rich plant resources of the country. In this way, 
this area gained an importance as a r.ch source of 
medicinal plants. Thus we find that quite a number 
of plants are included in the British pharmacopoeia 
which are plants of East Pakistan. 


The question regarding the medicinal plants, 
which are sparsely or scarcely available in natural 
growth, is becoming serious day by day. Sometime 
in 1940 before Independence, the then Imperial 
Council of Agriculture Research became concern- 
ed t self about the problem and appointed a com- 
mitteetofind out ways and means for the cultivation 
of such medicinal plants. I understand that since 
then, India has gone much ahead with projects for 
the cultivation of medicinal plants. 


A new situation, however, was created after 
the independence of India and Pakistan in 1947, 
which required a fresh appraisal of our resources 
of medicinal plants. This fresh appraisal was 
necessary first y to become self-sufficient as far 
as possible in the matter of preparation of medicine 
locally from medicinal plants under the various 
systems :—Ayurvedic, Hekimi, Allopathic and 
Homeopathic etc., and secondly to earn foreign 
exchange by exporting raw materials for the 
preparation of medicine in foreign countries. 


Accordingly as per the proceedings of 4th meeting 
of the Committee on Food, Pharmaceutical and 
Chemical Industries of the Provincial Industries 
Advisory Council, East Pakistan, held on 2-11-54, 
a sub-committee was constituted under the Chair- 
manship of the author for the necessary appraisal 
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and report. The sub-committee consisted of one 
Professor of Pharmacology, Medical College, 
Dacca, one representative of Ayurvedic system of 
medicine and another of the Hekimi system of 
medicine and the other representing pharmaceuties. 


As a result of the appraisal a list of the medicinal 
plants was prepared which are usually required 
for preparing medicines in East Pakistan. 
In appraising the various plants it was found 
that there exists a degree of importance of the 
medicinal plants. So it was decided that the names 
of the medicinal plants should be marked according 
to their importance as a source of medicines in 
the following manner against their names. 


(ij) R+++4+.......... Most essential. 
oe ee eres More essential. 
oe Essential. 

SD Misia based cannes Less essential. 


The list of the plants thus marked is given 
in Appendix. 


Ever since the use of plants for medicine under 
various systems of medicine, the collection has 
been made of the required plants from wild growth 
in most cases. In some cases, however, the 
required plants were encouraged to grow in their 
natural habitat. It is only in a few cases that the 
necessary plants are cultivated under garden 
conditions. 


The present manner of collection of medicinal 
plants from wild growth is nothing but a continu- 
ation of the age old practice of collection of medi- 
cinal plants. The collectors are the poorest of the 
poor and illiterate, come into contact with either an 
Ayurvedic or a Hekimi practitioner, who employs 
him on very paultry daily wages to collect the 
required medicinal plants. This sort of collector 
cannot be reliable, does not gain good experience 
due to the fact that the requirement of individual 
practitioner cannot be large enough to keep the 
collector in employment for long. 


There are shops who deal with medicinal plants. 
These shop-keepers engage plant collectors for 
collecting medicinal plants they sell. These 
collectors have good scope of employment, but 
they sell their collection by weight, so there is 
always a tendency of adulterating the genuine. 


Besides, there are large scale manufacturers of 
pharamaceutics of Ayurvedic, Hekimi and modern 
medicines. They have also their collectors. These 
collectors have good employment with the manu- 
facturers, hence become quite experienced and 
reliable. There is also some export business of the 
raw materials of medicinal plants. The collections 
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of these are also done by collectors. As these 
collectors have to deal with only a limited number 
of species, they become trained in course of time and 
become quite useful for collecting the required 
species for the export business. But sometime 
they become unscrupulous and try to adulterate 
the genuine. 


From the above it will be clear that amateurs 
are the collectors of medicinal plants from wild 
growth, and there is no organisation to produce 
trained collectors. The result is that a sort of 
loot is going on, on our resources of medicinal 
plants. No thought is being given for their re- 
generation in nature. This fact has come out in 
our appraisal of medicinal plants of East Pakistan 
under two broad heads :— 


(a) Amply available in natural growth. 
(b) Scarcely available in natural growth. 


In West Pakistan, the Ministry of Agriculture 
have a scheme under which the Forest Institute at 
Abotabad has a section for the survey, study and 
culture of medicinal plants. Similarly, there is 
one for the cultivation of medicinal plants in 
Chittagong in East Pakistan. A good amount of 
useful work is going on in these places on medicinal 
plants. Besides, under the auspices of Pakistan 
Council of Scientific and Industrial Research a 
scheme on the cultivation of Rawwolfia serpentina 
Benth for which thanks are due to Dr. Salimuz- 
zaman Siddiqui, Director, P.C.S.I.R. is being 
carried out. A paper on the cultivation of the 
species done under the scheme is already published 
in the journal of the Council. 


Fortunately, Pakistan within her boundaries 
has suitable climatic, soil and altitudinal conditions 
to cultivate quite a number of highly valuable medi- 
cinal plants. What is needed is a bold attitude 
and right procedure to start the work as soon. as 
possible. 


The following are the steps of the right 
procedure I like to suggest. 


(1) The study of pharmacognosy should 
be started with the help of systematic 
botanists and pharmacologists; and 
more proper training should be arrang- 
ed for producing trained collectors of 
medicinal plants. 


(2) Toestablish gardens of medicinal plants, 
where specimens of the various plants 
should be grown, not only to serve as 
living museum of medicinal plants, 
but also as an established and perma- 
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nent source of obtaining plant materials cultivating medicinal plants having 
(seeds, cuttings, etc.) for the cultivation active principles for commercial ex- 
of medicinal plants in the country. ploitation. 

(4) A herbarium of medicinal plants should 

(3) Agronomical experimental works be established and maintained. 
should be undertaken by the appropri- 
ate authority to investigate and find All the four steps can be worked out in the pro- 
out the most economic method of posed Drug Research Institute under P.C.S.I.R. 
Appendix 


LisT OF MEDICINAL Pi ANTS 








*R++-+, Most essential; R+-+, More essential; R-+, Essential; R- Less essential; w, wild; c, cultivated. 
S.No. Botanical name Local name Parts of the plant wild or cultivated 
1. Abies webbiana R—* Talispatra Leaves and plants 
2. Abroma augusta R+ Olotkambal Root bark = wW. 
3. Abrus precatorius R+ Kunch -. Roots, seeds & barks w. 
4. Abutilon indicum R— Potari -. Bark, root, leaves, seeds. w. 
5. Acacia arabica R+-+  Babla .. Bark, gum es w. 
6. Areca catechu R+ Khayer -. Extract from the wood w. & c. 
7. Acalypha indica R+ Muktajhari -- Leaves, stems & roots w. 
8. Acanthus ilicifolius R+ Hargoza -. Whole plant ‘is w. 
9. Achras sapota R— Sapeda -. Fruit, seed & bark w. 
10. Achyranthes aspera R- Apang ia Leaves, Stems, Seeds & roots. _w. 
11. Aconitum ferox R+ Mithabish -- Dried roots w. 
12. Aconitum heterophyllum R+ Attees -- Roots Ww. 
13. Acorus calamus R+ Bach .. The dried rhizome. w. 
14. Adhatoda vasica R+-+  Basaka -- Leaves, roots, flowers & bark. w. &c. 
15. Aegle marmelos R++ Bel -- Leaves, and fruits w. 
16. Ageratum conyzoides R— Dochunty -- Leaf, stem w. &c. 
17. Allium cepa R+ Pyanj .- c. 
18. Allium sativum R+ Rasun -- Bulb Cc. 
19. Alocasia indica R— Mankachu -- Roots C. 
20. Aloe vera R+ Ghritakumari -- Dried juice of leaves & pulp w. 
21. Alstonia scholaris - -t- Chhatim -. Bark w. 
22. Amaranthus spinosa Kantanate -- Roots, seeds w. 
23. Amorphophallus campanulatus O11 R+ Corm si w. & c. 
24. Ananas sativus R+-+  Anaras -. Fruit w. & Cc. 
25. Anisomeles ovata Gabura -» Whole plant and essential oil Ww. 
26. Andropogon muricatus R+ Bena or Khaskhas _ w. 
27. Anona squamosa R— Atta -- Seeds aa w. & Cc. 
28. Anthocephalus cadamba R— Kadam -- Bark, leaves te w. & c. 
29. Andrographis paniculata R+-+ Kalmegh Whole plant Ww. 
30. Argemone mexicana R— Shealkanta -- Roots, seeds & leaves w. 
31. Artemisia vulgaris RR Lanagach or nagdana .. Plant, plant-juice & leaves w. 
32. Aristolochia indica R+ Ishermul -- Leaves, roots & seeds w. 
33. Argyreia speciosa R+ Bishtarak -- Roots and seeds w. 
34. Asclepias curassavica R— Kaktundi -- Roots w. 
35. Asparagus racemosus R+ Satamuli -- Roots & seeds w. &c 
36. Atropa belladonna R+ Yebruj -. Leaves & roots w. 
37. Azadirachta indica R+ Neem -- Leaves, seeds & gum Ww. 
38. Bambusa aurandinacea R— Roots & Bans .- Roots tender bark of young pulp w. & c. 
39. Barleria prionitis R— Kantajati .. Bark, roots, leaf, whole plant. w. 
40. Barringyonia acutanula Ko Hijal -- Leaf, fruit, root, bark. w. 
41. Basella rubra R— Puin .. Whole herb, juice of pe. w. &c 
42. Bauhinia variegata R+ Raktakanchan a = root : w. 
43. Balsamodendron agallocha R+ Coogul a w. 
44. Berberis asiatica R+ Daruharidra ee. Root bark w. 
45. Berberis vulgaris R— Bedana .. Root bark c. 
46. Benincasa carifera R— Chalkumra .. Fruit and fruit j juice c 
47. Biophytum sensitivum R+ Shalai .. Leaf and seed e w. 
48. Bixa orellana R— Latkan .. Plant, roots bark seed, pulp. w. 
49. Blumea lacera R+ Kukursunka .. Plant, leaf juice and roots w. 
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Boerhaavia diffusa 
Bombax malabaricum 
Bonnaya serrata 
Bryophyllum calycinum 
Butea frondosa 


Caesalpinia bonducella 
Calophyllum inophyllum 
Calotropis gigantia 
Cannabis sativum 
Capsicum minimum 
Capparis sepiaria 
Careya arborea 

Carica papaya 

Carissa carandas 
Carum copticum 
Carum carui 


Cardiospermum halicacabum 


Cassia fistula 

Cassia angustifolia 
Cassia oxidenyalis 
Cassia tora 

Cassia sophera 
Cedrus deodara 
Cicer arietinum 
Cinchona cortex 
Cissampelos parcira 
Cinnamomum tamala 
Citrus medica 
Citrullus colocynthis 
Clerodendron infortunatum 
Clerodendron siphonanthus 
Cleome viscosa 
Clitoria ternatea 
Coccinia indica 
Cocculus villosus 
Coffea arabica 
Corchorus capsularis 
Coriandum sativum 
Croton tiglium 
Cuminum cyminum 
Cuccumis sativus 
Curculigo orchioides 
Curcuma longa 
Curcuma amada 
Curcuma aromatica 
Curcuma_ zedoaria 
Cuscuta reflexa 
Cynodon dactylon 
Cyperus rotundus 


Daemia extensa 

Datura fastusa 

Datura stramonium 
Daucus carota 
Desmodium gangeticum 
Dillenia indica 
Dipterocarpus turbinatus 
Dioscorca bulbifera 
Diospyros embryopteris 
Dregea volubilis 


Eclipta alba 
Elephantopus scaber 
Enhydra fluctuans 
Embelia ribes 
Ephedra vulgaris 
Erythrina indica 
Eugenia jambolana 
Euphorbia nerifolia 
Euphorbia pilulifera 
Eupatorium ayapana 
Euryale ferox 
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Punanava 
Shimul 


Patharkunchi 
Palash 


Hata 
Punalpunnag 
Akanda 
Ganja 
Lankamarich 
Kulekhara 
Kumbhi 
Pepay 
Buiche, karamcha 
Jowan 
Sheajira 
Reenatant, Shibjhul 
Sondhalu 
Shonamukhi 
Aswara 
Chakunda 
Kalkasunda 
Debdaru 
Chhola 
Chinchona 
Akanda 
Tejpat 

Lebu 

Makal 

Vant 
Bamunlati 
Hurhuria 
Aparajita 
Telakucha 
Huyer 
Coffee 

Tita pat 
Dhania 
Jaypal 

Jeera 

Sasa 
Talamuli 
Amada 
Haldi 
Banhalud 
Shati 
Algusi 

Dub 

Mutha 


Chhagal bati 
Kaladhutra 
Sadadhatura 
Gajar 
Salpani 
Chalta 
Garjan 
Metealu 
Gab 
Titakunga 


Kesori 
Gajialata 
Higgeca 
Biranga 
Samakalpalata 
Paltemadar 
Jam 
Hidjaaona 
Berakuru 
Ayapana 
Makhana 


Whole plant with roots 
Gum, seed, flower, bark 


Leaf 


Leaves, bark, gum ‘and seeds 


Seeds 

Bark, seed, leaf 
Leaves 

Stem, leaf & flower. 
Fruit : 
Plant z 
Bark, flower, root. 
Fruit & exudation 
Root & fruit 

Seeds 

Seeds 


Roots, leaf, whole ‘plant & seed 


Leaves, fruits & barks 
Leaves 
Leaves, fruits & roots 
Roots, seeds & leaves 
Roots, leaves & _— 
Bark 
Seed 
Bark 
Roots & leaves 
Leaf & bark 
The fruits 
-do- 
Leaves 
Leaves & roots 
Leaf, root, seed 
Roots, flowers & seeds 
Leaves, flowers 
Roots & leaf 
Leaves 
Leaves 
Seeds, leaves 
Seeds. 
Seeds 
Seeds 
Roots 
Rhizome 
Rhizome 
Rhizome 
Rhizome 
Plant, stem & seeds. 
Whole plant F 
Tuber (in the roots ) 


Plant, root bark, leaf & leaf juice w. 


Leaves, stems & roots 
Leaves, stems & roots 
Conical roots 

Root, plant 

Fruit, bark 

Wood oil & resin 

Tuber, skin & juice of yam 
Fruit, seed, bark 

Leaf, plant 


Leaves 

Plant, roots & leaf 
Leaf oe 
Fruits 

Leaves 

Bark 

Seeds 

Plant, plant juice & roots 
Plant, root 

Plant, root 

Leaf, seed 


Ww. 


Zs 


Ww. 
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120. 
121. 
122. 
123. 
124. 
125. 
126. 
Zr. 


128. 
129. 
130. 
131. 


132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 


141. 
142. 
143. 


145. 
146. 
147. 
148. 


149. 
150. 


151. 
152. 
153. 
154. 
155. 
156. 
pie 
158. 
159. 


160. 
161. 
162. 
163. 


165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 
174, 


175. 
176. 
De. 
178. 
179. 
180. 


181. 
182. 
183. 
184. 
185. 
186. 


Feronia elephantum 
Ficus bengalensis 
Ficcus glomerata 

_ hispida 

‘d infectoria 

a religiosa 
Flacourtia cataphracta 
Foeniculum vulgare 


Gloriosa superba 
Glycyrrhiza glabra 
Gmelina arborea 
Gynocardia odorata 


Heliotropium indicum 
Hemidesmus indicus 
Herpestis monnieia 
Hibiscus rosa sinensis 
Holarrhena antidysenterica 
Hydnocarpur wightiana 
Hydnocarpus castanea 
Hydrocotyle asiatica 
Hygrophyllus spinosa 
Ipomoea coccinea 
Hyacinthus orientalis 
Ichnocarpus frutescens 
Ipomoea hederacea 
Ipomoea pescaprae 

= reptans 

» turpethum 
Ixora parviflora 


Jatropha gossypifolia 
Justicia gendarussa 


Lagenaria vulgaris 
Lantana camara 
Lathyrus sativus 
Lawsonia alba 
Leucas aspera 
Leucas linifolia 
Linum usitatissimum 
Lippia nodiflora 
Luffa acutangula 


Mangifera indica 
Mallotus philippinensis 
Michelia champaca 
Mimosa pudica 
Mimusops elengi 
Mentha arvensis 
Momorndica cochinehsis 
Momoridica charantia 
Monochoria vaginlis 
Moniera cumeifolia 
Moringa pterygospermum 
Mucuna pruriens 
Mollugo pentaphylla 
Mollugo hirta 

Musa pardisiaca 


Nelumbium speciosum 
Nerium odorum 
Nyctanthes arbortristis 
Nymphaea rubra 

»» stellata 
Nardostachys jatamansi 


Ocimum sanctum 

Ocimum basilicum 
Oldenlandia corymbosa 
Opuntia dillenii Fanimanasa 
Oroxylum indicum 

Oxalis corniculata 
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Kathbel 

Bal 
Jaggadumur 
Dumur 
Pakur 
Aswatha 
Paniala 
Mauri 


Bishalanguli 
Jasthamadhu 
Gameri 
Chalmugra 


Hatisura 
Anantamul 
Brahmisak 
Jaba 
Kuchi bark 
Angligadan 
Chalmugra 
Thankni 
Kuliakhura 


Tarulata 
Waterhyacinth 
Shamlata 
Nilkalmi 
Chogalkuri 
Kalmisak 
Teori 

Rangan 


Lalverenda 
Jagatmadan 


Kadu 

Sage 

Khesari 

Mendi 
Chhotohalkusa 
Halkusa 

Tisi 

Bheyokra 
Jinga 


Am 
Kani 
Champa 
Lajjabati 
Bakul 
Padmina 
Kakrol 
Cchhe 
Nanka 
Brajmisak 
Saina 
Alkusi 
Julpupra 
Userasag 
Kala 


Padmapadu 
Karachi 
Sheuli 
Raktapadma 
Saluk 
Jatamangsi 


Tulsi 
Bayitulsi 
Khetpapra 
Sanpatti 
Amrulsak 


R++ Dudhiala 


Fruits, leaves & gum 


w. 


Bark, milky juice, all parts of mre w. 


Roots, — & fruits 


Fruit, bark, all parts 
Exudation, bark, dried fruit 
Leaf, bark, fruit 

Seeds 


Tubers 

Roots, and bark 

Roots, leaves and fruits 
Seed, fruit & oil from seed 


Leaves 

Roots 

Leaves 

Roots, leaf, flower, ‘buds. 
Bark 

Seeds & fatty oil from Seeds 
Seed, fruit & oil from seeds 
Leaves, & flower .. 

Whole plant 


Leaves 

Root & juice 

Creeper & leaves .. 
Dried seeds, roots 
Leaves we 
Leaves 

Root, stem & root ‘bark 
Root, fruit 


Bark, leaf 
Leaf & plant 


Seeds 

Flowers & seeds (oil) 
Leaves & grains 

Leaf, bark 

Leaf & plant 

Leaf 

Seeds 

Plant, tender stalks leaves 
Fruit, seed, leaf 


Root, bark, fruit .. 
Leaf, fruit 

Leaf, seed, oil bark flower fruit 
Root leaf, stem 

Bark 

Leaves 

Fruits & seeds ; 
Leaves, fruits & seeds 
Root & bark 

Leaves 

Bark, flower, seeds _ 
Seeds & roots 

Leaf : 
Plant, dried plant 
Leaves, stems & roots 


Seeds, roots 

Roots, flowers & seeds 
Leaves 2 
Seeds, flowers 

Seeds, flower 

Root, rehizoma, plant. 


Leaves, roots & seeds 
The whole plant 

The whole plant 
Plant, leaf, fruit 
Root, bark, fruit wats. 
Leaves 
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Oxystelma esculentum 


Poederia foetida 
Papaver somniferum 
Peucedanum graveolens 
Peganum harmala 
Piper nigrum 


sa betle 
cubeba 
a longum 


Picrorhiza kurrooa 
Plantago isphngul 
Plumbago rosea 
a zevlanica 
Podophyllum emodi 
Plumeria acutifolia 
Phyllanthus emblica 
Phyllanthus reticulatus 
niruri 
Pongamia glabra 
Premna integrifolila Ganian 
Psoralia corylifolia latakas 
Polygala chinensis 
Portulaca oleracea Chno- 
talunia 
Pterospermum acerifolium 
Ptychotis ajowan 
Punica granatum 


Quamoclit pinnata 
Quisqualis indica 


Randia dumetorum 
Rauwolfia serpentina 
Ricinus communis 
Rubia cordifokia 
Rhus succedanea 


Sacharum officinarum 
Saraca Indica 
Scilla indica 
Scindapsus officinalis 
Scoparia dulcis 
Santalum album 
Sesamum indicum 
Semecarpus anacardium 
Sida cordifolia 
Smilax glabra 
Solanum xanthocarpum 
Sesbania grandiflora 
Sesbania picta 
Stereospermum Suaveolens 
Strychnos nuxvomica 

% Potatorium 
Sida rhombifolia 
Shorea rovusta 
Smilax macrophylla 
Solanum indicum 

melongena 

Swertia chirata 


Tamarindus indica 
Terminalia arjuna 
Terminalia belerica 
Tiwospora cordifolia 
Terminalia chebula 
Tribulus terrestris 
Trichosanthes cordata 
Trichosanthes dioica 
Trigonella foenum graecum 
Thevetia neriifolia 


Toddalia asiatica 
Thespesia populnea 
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R+ Endhabhadali 
R- Postadana 

R Salpa or sowa 
R Isband 

R— Golmarich 

R Pan . 

R Kanabchini 
R Peeul 

R Kati 

R-; Isapgul 

R- Lalchita 

R— Chita 

R— Papri 

R— Gorurchampa 
R— Amlaki 

R-+-- Panjuli 

R— Bhuiamla 
R— Dhanrkar 
R— Rajna 

R— Ganian 

R+ Latakasturi 
R— Gaighora (Santali) 
R— Kanakchapa 
R-+ Joan 

R+ Dalim 

R Tarulata 

R— Madhabilata 
R+ Menphal 

R-+ + + Sarpagandha 
R- Verenda 

R Manjisttha. _ 
R+ Kankrasriggi 
R+ Ankh 

R+ Asoka 

R+ Sephadiekhus 
R+-+ Gajpipul 
R— Sweet broom weed 
R+ Chandum 
R+ Til 

R+ Bheta 

R— Berela 

R— Topchini 
R— Kantakari 
R+ Agasthi 

R— Hayanti 

R+ Parul 

R-+ ++ Kunchila 
R+ Nirmali 

R— Lalberela 
R— Sal 

R— Kumarika 
R— Gurkamai 
R— Begum 

R+ Chirata 
R++  Tentul 

R— Arjun 

R+ Bahera 


R++ Gulancha 
R+ Haritaki 


R— Gokkhur 
R++  Bhuikumra 
R+ Patal 

R+ Methi 

R— Kakephul 
R— Kadatodali 
R— Palashpipul 


Plant fruit, fresh root 


Skin, roots & leaves 
Juice of unripe capsules 
Seed, fruit 
Root, seed 
Fruit 
Leaves 
Fruit 
Root, fruit 
Rhizome 
Seeds 
Roots & leaves 

-do- 
Roots 
Fruit, seed flower. 
Fruit and leaf 
Fruit and plant 
Fruit and plant 
Root, bark, seed, leaf 
Root, leaf 
Seeds 
Root 
Leaf, root 


Flower, fruit seed 
Seeds 
Bark, leaves 


Leaf 
Leaf, affix 


Fruits, bark 
Root & stems 
Seed 

Stem 

Fruit 


Bulb 

Stem, root, seed, fruit 
Whole plant leaves 
Wood 

Seed 

Fruits 

Roots leaves & seeds 
Root 

Root, Fruit 

Root, leaf 

Root, leaf, seed 
Root, flower 

Seeds 

Seeds, fruits 

Roots, leaf, plant 
Bark, leaf, reain 

leaf 

Root, leaf, fruit 
Root, fruit, leaf seed 
Stem, leaves 


Leaves, seeds, fruits 
Bark 

Fruits 

Creeper 


Fruits and seeds 

Root 

Roots and leaves 

Seeds 

flower, root, leaf seed, oil from 
seeds 

Plant root bark 

Root, flower, bark 
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Trapa bispinosa 
Trianthema monogyna 
Triumfetta rhomboidea 
Tylophora asthmatica 
Typhonium trilobatum 


Urena lobata 


Vernonia antheimintica 
Vernonia cinerea 
Vitex negundo 
Vitex peduncularis 
Valeriana hardwickii 
Vitis vinifera 

+» quadrangularis 
Wedelia calandulacea 
Withania somnifera 
Woodfordia floribunda 
Zingiber officinale 
Zizyphus jujuba 
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Paniphal 
Sabuni 
Bonkra 
Antomul 
Ghetkachu 


Benochra 


Somraj 

Kaljira 

Nishinda 

Baruna 

Balchur 

Kismis 

Harjora 

Kesharaja 

Aswagandha 

Dhaiphal 

Ada : 
Kul ee 


Fruit 

Root 

Root ,bark, leaf 
Leaf 

Tuber 


Root, stem, flower 


Seeds 

Seeds 

Leaves & roots 

Bark 

Root 

Fruit, raisen, leaf, branchsap 
Stem, leaf 

Whole plant 

Root, Leaves 

Bark, flower, leaf 
Rhizome 

Bark, root, fruit, leaf seed 
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SOME SIDELIGHTS ON MEDICINAL PLANT RESOURCES OF INDIAN UNION 
AND KASHMIR* 


K. S. SRINIVASAN 


Industrial Section, Indian Museum, Calcutta, India 


From time immemorial, the use of various 
species of plants in the alleviation of human 
sufferings and diseases has been known in India. 
Based on the medicinal and therapeutic values of 
several plant species, some ancient Hindu literature 
is extant and most valued and unparalleled 
among them being Danvantri’s Vaidya Sastra, 
Susruta Samhita, Charaka Samhita and a few 
others, which treatises are still held in great venera- 
tion. India’s contribution towards medicinal 
herbs has indeed been so rich that from the Vedic 
period to the present day, a number of medical 
works on the treatment of several maladies and 
their cure, based on the indigenous medicinal 
resources of our country have appeared. With 
the advent of the British rule in India, however, 
the Western system appears to have set its influence 
on Indian medical science. But not till the early 
19th century did many of the medicinal herbs 
obtain Official and international recognition in the 
various materia medica, pharmacopoeias, phar- 
maceutical codex and other related more modern 
authoritative literature on medicines and their 
therapeutics. Among the pioneer literature during 
this period is to be mentioned the work of Van 
Rheede, Sir William Jones and others. John 
Fleming’s Catalogue of Medicinal Plants appeared 
as early as 1810, and this was followed immediate- 
ly after by Ainslie’s Materia Medica of Hindoostan 
in 1813. It would be of interest in this connection 
to mention by way of further illustration that the 
Bengal Pharmacopoeia by W.B.O”’ Shaughnessy 
was first published by order of the then Govern- 
ment in December, 1844 ably assisted by Nathaniel 
Wallich. The British Pharmacopoeia issued by 
the Medical Council of England in 1865 and 1867 
authorised a great many changes in nomenclature 
and other matters, which factor rendered the 
earlier pharmacopoeias valueless for the medical 
profession. Because of this, the Bengal Phar- 
macopoeia of 1844 had also to be revised and the 
Pharmacopoeia of India by E. J. Waring came out 
subsequently in 1868. The ultimate quarter of 
the 19th century , saw a series of authoritative 
works from Drury (1873), Dutta (1877), Murray 
(1881), Dymock (1883), George Watt (1889-1896), 
Dymock, Warden and Hooper (1890-1899), 
Mohideen Sheriff (1891), Kannai Lal Dey (1896) 
and Sakharam Arjun (1897). With subsequent 








*The words “and Kashmir” have been added by the Edi- 
tor, 


greater accumulation of knowledge and specific 
information on medicine and therapeutics, the 
Indian and Colonial Addendum to the British 
Pharmacopoeia of 1898 was released in 1900. 
Among other valuable literature, subsequent to 
this date are to be mentioned those of Kritikar 
and Basu (1918), Nadkarni (1927), Roberts (1932) 
and R. N. Chopra (1933). In the more recent 
years, the Indian Pharmacopoeial List of 1946 was 
putlished in 1947, and the Jndian Pharmaceutical 
Codex was released in 1953. It is indeed a happy 
augury that the Indian Pharmacopoeial Committee 
was constituted by the Government of India in 1948, 
and the first publication of the Committee 
came out in 1955. The present day trends in 
medical spheres would thus seem to indicate that 
modern Indian medicinal botany has a comparable 
position with that obtained in other progressive 
countries. 


Distribution Pattern of Medicinal Plants in India 


India possesses varied types of soil and climate, 
supporting equally varied types of vegetation. 
It shows such extreme types of vegetation from the 
purely dry desert vegetation to the thick moist 
rain forests through the intermediate series of 
coastal forests, dry deciduous forests, and moist 
deciduous vegetation. Altitudinally also great 
variations in forest types exist, and the characteris- 
tic among them are the purely tropical deltaic 
and estuarine forests, forests in the plains, forests 
of the sub-tropical and temperate belts and finally 
forests of the alpine regions in the higher ranges of 
the Himalayan stretches. A complex variety 
of species thus grow in these different kinds of 
forests in different regions. 


Roughly the following distinctive types can be 
distinguished :— 


I. THE HIMALAYAN AND OTHER MONTANE 
REGIONS IN THE NORTH OF INDIA 


From 304.8m.—-1981.2 m. (1000 ft.—6500 ft.) 
and a little above, monsoon forests flourish in the 
Eastern Himalayas. In these forests, Magnolia- 
ceae, Guttiferae, Leguminosae, Combretaceae, 
Rubiaceae, Dipterocarpaceae etc. are very 
common. Shorea robusta or sal, with grasses, herbs 
and shrubs flourish in several areas in these forests 
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The monsoon forests are met with in Terai and 
Bhabar areas also, with sal, Lagerstroemia, Acacia 
and Salmalia. Among the characteristic species 
in the monsoon forests in the north are sal, 
Cedrela toona, Terminalia chebula, and Diospyros. 
At the foot of the Eastern Himalayas semi-ever- 
green forests occur with Al/tingia, Shorea, Diptero- 
carpus, Michelia, Cinnamomum, Cedrela,  Ailan- 
thus, Tetrameles, and among the undergrowths 
are Phoebe, Machilus, Actinodaphne, Mesua and 
others. 

The semi-evergreen types are seen in Nepal 
and Sixkim regions also. In these places, at 
higher elevations, however, Acer campbellii, 
Rhododendron sp., Brassaiopsis alpina, Daphne 
cannabina, Berberis aristata, and Juniperus flourish. 
Among shrubs and herbaceous vegetation are to be 
mentioned Aconites, Anemones, Violets, Gentians, 
Frittillaria and Fragaria species. 


Evergreen forests are seen in various belts in 
the Himalayas in Sikkim, Bhutan, and in Assam 
Khasia and Garo Hills. In _ these regions, 
the characteristic trees are Machilus edulis, Schima 
wallichii, Betula alnoides, Castonopsis, Aralia sp., 
and Cinnamomum obtusifolium. At comparatively 
higher elevations Quercus and other Buck-oaks 
and Maples come up. 


Between 914.4 m. and 1828.8 m. in the Central 
and Western Himalayas, the forests are more or 
less characterised by open Chir-pines, -with or 
without evergreen forest-types. 


Temperate forests are met with in the Eastern 
Himalayas between 1828.8 m. and 3048m. In the 
Central and Western Himalayas, however, they are 
seen from 1524 m. to 3048 m. Conifers, Oaks, 
Pines, Spruce, Deodar and Junipers occur in these 
forests. Generally, there may be a dense under- 
growth of herbs and shrubs in some of these 
temperate forests. 


The alpine vegetation is seen throughout the 
Himalayas, generally above 3048 m. and extends 
usually upto 4572 m. Birch, Firsand Rhododen- 
drons occur in these alpine forests with low tangled 
forests of shrubs. In the Western Himalayas, 
however, the alpine vegetation is seen beyond 
3657.6 m. extending up to 4572 m. or even higher. 
Betula utilis, Silver birch, Junipers and Rhododen- 
drons are met with in these forests, but are com- 
paratively far less numerous than in the Eastern 
Himalayas. 


In the alpine and sub-alpine regions of 
the Himalayas, the characteristic families of 
flowering plants represented are Compositae, 
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Primulaceae, Saxifragaceae, Ranunculaceae and 
others. Among the various species of medicinal 
plants growing in the Himalayan regions in these 
belts are to be mentioned Achillea millefolium, 
Artemisia absinthium, Artemisia maritima, Artemisia 
vulgaris, Atropa acuminata, Berberis vulgaris, Ferula 
narthex, Hyssopus officinalis, Swertia chirata 
Corydalis govaniana, Corydalis ramosa, Hyoscyamus 
niger, Mentha arvensis, Mentha longifolia, Thymus 
serpyllum, Clematis gouriana, Acotinum napellus, 
Paeonia emodi, Geranium wallichianum, Geranium 
nepalense, Geranium ocellatum, Geranium roberti- 
anum, Skimmia_ laureola,  Valeriana — wallichii. 
Valeriana hardwickii, Valeriana officinalis, inula 
royleana, Inula falconeri, Inula racemosa, Saussurea 
lappa, etc. 


In the temperate Himalayas are seen Berberis 
asiatica, Prunella vulgaris, Swertia chirata, Podo- 
phyllum emodi, Nardostachys jatamansi, Aconitum 
balfouri, Aconitum chasmanthum, Accnitum ferox, 
Aconitum heterophyllum, Ephedra geraidiana, etc.. 
some of the species even extending to sub-alpine 
regions. 


In the Assam Hills are seen Abroma angustata, 
Anamirta paniculata, Artemisia vulgaris, Prunella 
vulgaris, Hedyotis auriculata, Myrica nagi, Piper 
longum, Rauwolfia serpentina, Swertia  chirata 
Aconitum ferox, Coptis teeta, etc. 


II. THE GANGETIC PLAINS 


In this belt we come across semi-evergreen, 
evergreen and wet sal forests in differcnt areas. 
Among the characteristic species are Shorea 
robusta, Mangifera indica, Ficus sp., Madhuca 
indica, Michelia champaka, Polyalthia, Salmalia, 
Terminalia, Artocarpus, Lagerstroemia, etc. In 
the wet sal forests are seen Schima wallichii, Ano- 
geissus latifolia, Syzygium, Tetrameles nudiflora 
and others. Several medicinal species grow in 
different regions in these forests. Some among 
them are Cassia alata, Caesalpinia crista Commi- 
phora mukul, Mucuna prurita, Hemidesmus indicus, 
etc. 

Ill. DECCAN AND WESTERN GHATS 


In the Western Ghats, semi-evergreen forests 
are met with, and the species represented are 
Terminalia paniculata, Xylia dolabriformis, Dal- 
bergia latifolia, Polyalthia, Diospyros, Schleichera, 
Vateria, etc. The undergrowths are represented 
by Myrtaceae, Lauraceae, Acanthaceae and Rubia- 
ceae. Good deal of teak grows on the slopes of 
hills in the Western Ghats. 


Rain forest types also occur in the Western 
Ghats with Guttiferae, Dipterocarpaceae, Myristi- 
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caceae, Sterculiaceae, Meliaceae, Ampellideae, 
Zingiberaceae, Myrtaceae, Melastomaceae, Pipera- 
ceae and Araceae. The characteristic species of 
these types of foresta are Tetrameles nudiflora, 
Mangifera indica, Artocarpus sp..Dipterocarpus 
indicus, Hopea parviflora, Calophyllum tomento- 
sum, Cullenia excelsa, Actinodaphne _ hookerii, 
Terminalia chebula, Cedrela toona, Vateria indica 
and others. 


At higher altitudes in mountains, especially 
at Nilgiris, Pulneys, Anamalais and Travancore 
Hills, a very characteristic type of forests locally 
called as Sholas occur, with evergreen types and 
represented by Michelia_ nilagirica, Ternstroemia 
japonica, Eurya japonica, Gordonia obtusa, Ilex, 
Melastoma, Euonymous, Sizygium, Symplocos, 
Elaeocarpus etc., and at lower elevations are seen 
Maesua ferraea, Vitex altissima, tree ferns, Hyd- 
nocarpus alpina etc. In these Sholas, Rubus and 
Rhododendrons and a few other species of a tempe- 
rate tyre are also seen. 


Elsewhere in Deccan, moist deciduous and dry 
deciduous forests occur. The dry forests in 
many of the areas consist of low forests entirely of 
deciduous trees and shrubs. 


Among the more common species of medicinal 
value in the Western Ghats and Deccan areas are 
Ailanthus triphysa, Alpinia galanga, Anisomeles 
malabarica, Aristolochia bracteata, Aristolochia 
indica, Berberis  asiatica, Caesalpinia _ crista, 
Oldenlandia auriculata, Hydnocarpus laurifclia. Piper 
nigrum, Rauwolfia serpentina, Acacia arabica, 
Acacia catechu, Alhagi pseudalhagi, Commiphora 
mukul, Strychnos nuxvomica, Strychnos potatorum 
and others. 


IV. WESTERN INDIA, GUJERAT AND RAJASTHAN 


This area is typically characterised by highly 
xerophytic forests of low and open formations with 
many species adapted for xerophytic conditions. 
Thorny trees are common. These forests are 
seen in Indus plain regions, South Punjab, Saurash- 
tra, Cutch, Rajasthan, Gujerat and portions of 
Upper Gangetic plains and Deccan plateau. In 
these tracts, Aristolochia bracteata, Artemisia, 
vulgaris, Cassia alata. Cassia angustifolia, Commi- 
phora mukul, Euphorbia neriifolia, Urginea indica, 
Acacia senegal, Alhagi pseudalhagi, Aloe abyssinica 
efc. are to be found. 


V. SOUTH INDIA AND COROMANDAL COAST 


In this belt, dry evergreen forests are characteris- 
tic along the Coromandal coast. The species 
represented here are Chloroxylon swietenia, Dios- 
pyros ebenum, Strychnos nuxvomica, Mimusops 
elengi, Soymida febrifuga and others. Among 
thorny shrubs and trees are Randia, Canthium, 
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Zizyphus, Flacourtia, Dichrostachys, etc. Other 
characteristic species are Caesalpinia  crista, 
Cassia angustifolia, Hemidesmus indicus, Alangium 
salvifolium and Aloe barbadensis. 


Introduction of Medicinal Plants 


Apart from the exploitation of the naturally 
growing wild plants of India for medicinal pur- 
poses attempts were made from time to time to 
introduce some important foreign species also 
to augment the drug resources of the country. 
Even though several useful and interesting plants 
were thus introduced, in many cases such attempts 
on the whole had been attended with much less 
success in our country than what had been attended 
in other countries. In respect of a few species, how- 
ever, considerable success were noticed. It would be 
significant to mention here that nutmeg, cloves 
and a few others. even though introduced 
by the beginning of the 19th century, have! not 
formed articles of extensive cultivation or export 
even in present days. 


In the earlier days, several species have come to 
the notice of botanists and others which could 
profitably be introduced in our country. By way 
of one illustration we may state that it was suggest- 
ed in the early 19th century that in Malabar region 
Aerodiclidium camata, Agathophyllum aromaticum, 
Dryobalanops camphora, Caryocar  butyrosum, 
Franciscea uniflora, Solanum pseudoquina and 
others, could profitably be introduced. But 
nothing appears to have been done so far in these 
respects. 


Credit goes to Dr. Royle who first brought to 
the notice of British public the importance of the 
introduction of Cinchona to India about the 
middle of the 19th century. He very strongly 
recommended that several species of Cinchona 
could be cultivated on the slopes of Nilgiris in 
South India and South Himalayas. Dr. Anderson, 
who was a former Superintendent of the Royal 
Botanic Gardens at Sibpur, Calcutta, conceived 
of the possibility of introducing Cephaelis ipecacu- 
anha. 


The history of the introduction of these species 
and their cultivation in India is of considerable 
interest and may, therefore, be very briefly con- 
sidered here. 


After Royle’s recommendations, Dr. Falconer, 
Dr. T. Thomson and Dr. T. Anderson repeatedly 
advocated the desirability of deputing some res- 
ponsible gardening collectors to South America 
to explore the Cinchona forests there and procure 
samples of stocks of plants for cultivation in India. 
Till 1858, however, there had been little progress. 
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Ultimately on the recommendation of the British 
Medical Board, the Secretary of State for India 
sanctioned the despatch of a special agent for the 
purpose. Accordingly, C. R. Markham was 
selected for the expedition to Andes. A_ team 
consisting of Markham, Pritchell, Spruce and Cross 
set out in 1860. They explored the valley of 
Tambopata, Ecuador, Huanaco, Loxa, New 
Granada and few other places. As a result of 
their expeditions, the first experiments with culti- 
vation of Cinchona in India, started in 50 acres of 
land at Ootacamund on the Nilgiris in South 
India. Dr. Anderson went to Java and _ had 
brought also some materials for introduction in 
India, and by about 1862 Cinchona was successfully 
introduced to India. Cinchona cuitivation start- 
ed simultaneously also in Bengal under Dr. 
Anderson. While the Cinchona responded ex- 
ceptionally well in Nilgiris and Bengal, in several 
other areas in India, as in Malabar Hills, Wyanad, 
South Kanara, Coorg, Travancore, Pulneys, 
Shevroys, Tinnevelly Hills, Khasia Hills, North 
West Provinces, Bombay and Burma, it met with 
failures only. 


Ipecac was first introduced to India in Sibpur 
Gardens by Dr. King in 1866 and by 1871-72, some 
fresh consignments were received from Scotland 
and Kew, which formed the materials on which the 
cultivation of this species in Sikkim started. 


Best results were, however, obtained in Rungbi 
and at about 915m., above sea-level. In South 
India, ipecac cultivation was started on a small 
scale at Barliyar Botanic Gardens, and later on 
large scale cultivations were initiated at Nilambur 
and soon a stage was reached when it was possible 
to pronounce that India could cultivate ipecac to 
meet her own supplies of this valuable root, and 
need not have to be dependent on Brazil for its 
imports. 


Likewise Erythroxylum coca Lam., was 
introduced to India by about 1870 from Kew and 
from the stocks raised in Peradenya Gardens in 
Ceylon. The plants were first grown in the Agri- 
Horticultural Society Gardens at Madras. Till 
1885 there had been very little enthusiasm for the 
cultivation of this species. The Agri-Horti- 
cultural Society Gardens at Calcutta, however, 
distributed seeds and other materials to tea-gardens 
of Assam, Cachar, Duars, Darjeeling, Terai, 
Jaunpore. At Ranchi also Coca_ was cultivated 
from seeds obtained direct from Paris. But the 
cultivation in these areas had a serious set back, 
because of South America dumping the market 
with its own products and consequently cheapen- 
ing the products in European markets. Thus the 
cultivation of Coca ended with the experimental 
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stage only, even though conditions most suitable 
for its growth are available in many places in India. 


By about the beginning of the 19th century, 
Royle and Ainsle stressed on the cultivation of 
Jalep in India. But only by the middle of that 
century some attempts were made in this direction. 
Dr. Jamieson, who was the Superintendent of the 
Botanic Gardens at Saharanpur introduced for the 
first time in 1854, Jalep, into Himalayas. This 
species was, however, subsequently grown also in 
the Nilgiris in South India, and the propagation of 
this drug actually commenced only by about 1877. 
This species flourished so well in Nilgiris in South 
India, that by about 1881-82, it was well establish- 
ed that this could be grown as a commercial crop. 
But in Bengal, however, the cultivation of this did 
not meet with much success. 


The male plant, a species belonging to the 
family Menispermaceae, is considered valuable 
as the root of this species furnishes the medicine 
called Colomba which has been known to be much 
valued in Europe. The first specimen of this root 
was brought from Mozambique to India in 1805 
by Dr. Anderson Berry, who was a member of the 
Medical Board at Fort St. George at Madras. 
This root was given to Dr. James Anderson, the 
Physician General, who considered it as a great 
acquisition to India. No serious attempts appear 
to have been made to grow and cultivate this 
species in the later years, and the endeavours seem 
to have stopped with a few trials in the early years. 


Several other medicinal plants are known to 
have been introduced at various times in India, 
and some of them are even known to have met 
with great success in large scale cultivation. It 
will be too lengthy to go into the details of all of 
them. In brief, it may, however, be mentioned that 
there exist great possibilities for commercial 
cultivation of several important medicinal species 
on being introduced to India, as could be easily 
inferred from the success obtained in earlier trials 
with many of them. Planned cultivation on a 
regional basis, with select species, is likely to 
yield very great results and benefit to the country. 


Species Under Cultivation 


In passing, we may just refer also to a large 
number of plants known to be of medicinal value, 
which are now known to be cultivated in various 


parts of India on a large or small scale. For the 
sake of convenience these species are treated below 
under different regions. 


BOMBAY. WESTERN INDIA AND WESTERN GHATS 


Among the widely cultivated species, mention 
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may be made of Ocimum basilicum, Curcuma longa, 
Zingiber officinale etc. 


The various other species under cultivation in 
this belt are Nasturtium officinale, Thlaspi arvense, 
Bixa orellana, Hibiscus cannabinus,  Averrkoa 
carambola, Averrhoa bilimbi, Aegle marmelos, 
Plumbago zeylanica, Ocimum sanctum, Salvia 
officinalis, Piper nigrum, Ficus carica, Curcuma 
amada, Curcuma_ zedoaria, Alpinia  galanga, 
etc. Among these such species as Nasturtium 
officinale, Aegle marmelos etc., occur also in the wild 
state. Parkinsonia aculeata, Adenanthera pavonina 
are planted often. 


MADRAS, CENTRAL AND EASTERN INDIA 


In this zone, the following would merit con- 
sideration. Papaver somniferum, Vitis vinifera (in 
the hills of Deccan, in Mysore and Kurnool), Ca- 
ssia alata, Cassia angustifolia, Plumbago zeylanica, 
Ocimum basilicum, Ocimum sanctum, Salvia offici- 
nalis, Elettaria cardamomum, etc. Zingiber of ficinale 
is widely cultivated in these regions, and among 
the species found in a wild state may be mentioned 
Papaver somniferum, Cassia alata, Plumbago zey- 
lanica and Elettaria cardamomum. 


GANGETIC REGION 


In this region, the various species cultivated 
are Papaver somniferum, Hibiscus sabdariffa, Vitis 


venifera, Cicer arietinum, Plumbago zeylanica, 
Punica multiflora, Ocimum sanctum, Ocimum gra- 
tissimum, Ocimum americanum, Ocimum basilicum, 
etc. Of these, Papaver somniferum, Cicer arien- 
tinum, Plumbago zeylanica and the various species 
of Ocimum are extremely or largely cultivated. 


HIMALAYAS AND ITS STRETCHES 


Several useful species are cultivated in various 
regions of the Himalayas and at various altitudes. 
Among the most important are Crocus sativus, 
Atropa bellzdonna, Digitalis purpurea, Digitalis 
lanata in the Western regions and in the Eastern 
extremities, Cinchona sp., Ipecac, and others. 


Apart from the species mentioned above, the 
following are some of the plants with known 
medicinal properties or are being used medicinally 
and which are cultivated in various places as an 
economic crop. 


KASHMIR 
Atropa belladonna  (onsmall scale in Baramulla, 
Darang and Yarikeh) 


Crocus sativus (at Pampur at about 5,300 ft.) 


Digitalis lanata (Tanmarg, Baramulla 
Digitalis purpurea (Tanmarg) 
Fagopyrum jaeschkeana 

Trigonella foenum-grae- 


cum (extensively cultivated) 
Tris germanica and 
others. 


PUNJAB 
Calendula officinalis 
Cuminum cyminum 
Papaver somniferum 
Trachyspermum ammi 


Trigonella foenum-graecum 
and others. 


UTTAR PRADESH 


Cuminum cyminum, 
Papaver somniferum. 


DEHRA DUN 


Cinnamomum camphora 


SAHARANPUR 
Cinnamomum camphora 
° BENGAL 
Cinchona ledgeriana, 
Crossandra infundibuliformis, 
Croton tiglium, 
Cuminum cyminum, 
Trachyspermum ammi 
and several others. 
SIKKIM 
Cinchona calisya 
DARJEELING 
Digitalis purpurea 
ASSAM, KHASIA AND JAINTIA HILLS 
Cinchona ledgeriana, 
Croton tiglium, 
Cuminum cyminum, 


Fagopyrum esculentum, 
Piper longum. 


SATPURA RANGE 


Cinchona succirubra, 
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RAJPUTANA 


Cuminum cyminum, 
Papaver somniferum. 


BOMBAY 


Trigonella foenum-graecum 
WESTERN GHATS, KONKAN, ETC. 


Alpinia calcarata, 
Croton tiglium, 
Elettaria cardamomum, 
Piper longum. 


NILGIRIS 


Cinchona calisya , 
Cinchona officinalis, 
Cinchona robusta, 
Cinchona succirubra, 
Cinnamomum camphora, 
Digitalis purpurea, 
Fagopyrum esculentum. 


(in Moyar Valley) 
(in Ootacamund) 
(in Naduvattam) 
(in Naduvattam) 


ANAMALAIS 


Cinchona ledgeriana. 


MADRAS, MySORE, AND SOUTH INDIA 


Alpinia khulanjan, 
Cinnamomum camphora, 
Cinnamomum zeylanicum, 
Croton tiglium, 
Trachyspermum ammi 
Trigonella foenum-graecum. 


MANY PARTS OF INDIA 


Curcuma aromatica, 
Curcuma longa, 
Curcuma zedoaria, 
Dioscorea alata, 
Euphorbia neriifolia, 
Foeniculum vulgare, 
Kaempferia galanga, 


Mentha aquatica, 
Mentha piperata, 
Mentha sativa, 
Mentha spicata, 
Ocimum basilicum, 
Zingiber officinale 
and others. 


Species Once Cultivated, Since Discontinued and 
Similar Othe1s Not Taken Notice of 


It is known that certain species of plants were 
once under cultivation and the products were uti- 
lised for medicinal purposes, but in subsequent 
years they have gone out of cultivation. For 


example, Hyoscyamus niger, the Henbane, which 
is a native of Europe and temperate Himalayas 
was for several years successfully cultivated at 
Hewra by Dr. Gibson, and at Dapauri near Poona, 
by Dr. Lush. The extract of this plant was supp- 
lied to the Bombay Government Medical Stores. 
lis cultivation was, however, subsequently dis- 
continued in those areas. 


In some cases, the cultivation under Indian 
climate was found difficult. In this, Salvia offici- 
nalis and Croton tiglium in certain tracts of India 
may be mentioned. In these cases, the raw 
products appear to have been imported from 
outside countries. Salvia officinalis is a native of 
South Europe and tlte dried leaves of this species 
were known to be imported into India from Europe. 
So also in the case of Croton tiglium, which was 
once grown in Hewra near Poona, on its cultiva- 
tion being stopped, the supply was being obtained 
through imports from China and cther filaces. 
Alhagi pseudalhagi, known as Persian manna, is 
common along the Gangetic valleys and is also 
found in Central India. But the manna of the 
species is imported into Bombay from Iran, 
Afghanistan and other countries, as _ the 
local species were found to have very poor yield 
or no yield at all of manna. In all similar cases, 
the revival of cultivation to stop imports or to 
culture the species under improved methods to 
yield the desired products would greatly help to 
make the country self-sufficient as regards her own 
needs and would also be conducive to set up well 
balanced economy and trade relationships with 
other countries. 


It may be mentioned here that while certain 
species are known to be under cultivation by the 
Hill tribes at various elevations in the mountainous 
regions in India, whether any scientific and syste- 
matic cultivation of such species for medicinal 
purposes have been taken up is not known. For 
example, Chenopodium album is cultivated by hill 
people in the Western Himalayas. It has reputa- 
tion as a medicine for spleen and bilious disorders. 
Likewise, some of the medicinal species which 
were in earlier years cultivated but whose cultiva- 
tion has been discontinued, may also be taken up 
for cultivation. 


Non-Flowering Plants of Medicinal Value 


Besides the flowering plants which are being 
used medicinally in various ways, quite a few fungi 
and ferns are also similarly used. But their syste- 
matic cultivation or commercial exploitation 
appears to be limited. Among the fungi, Clavi- 
ceps purpurea is raised in the Nilgiris in South 
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India. The following are some of the medicinal 
ferns :— 


Actiniopteris dichotoma 
Adiantum emarginatum 
A. capillus-veneris 
caudatum 
flabellatum 
lunulatum 
pedatum 
. tenerum 
. venustum 
Aspidium polymorphum 
Asplenium adiantum-nigrum 
A. falcatum 
fimbriatum 
furcatum 
parasiticum 
. ruta-muraria 
. trichomanes 
Athyrium filix-femina 
Botrychium lunaria 
B. ternatum 
B.  virginianum 
Chielanthes tenuifolia 
Cyrtomium falcatum 
Dicranopteris linearis 
Drymoglossum carnosum 
Drynaria quercifolia 
Dryopteris barbigera 
D.  blandfordii 
D. felix-mas 
D. marginata 
D. odontoloma 
D. schimperiana 
Hemidictyum caterach 
Lycopodium clavatum 
Lygodium flexuosum 
L. japonicum 
Osmunda regalis 
Polypodium vulgare 


Species with Great Potentialities 


There are several species the medicinal proper- 
ties of which are very great, but still not thoroughly 
exploited. Gisekia pharnaceoides has been known 
to be a very powerful specific for taenia or tape 
worm. Such drugs as MHagenia abyssynica 


. Daphne mazereum and others though used as 


medicine for such purposes, do not seem to 
stand a comparison with Gisekia pharnaceoides in 
regard to its anthelmentic properties. This small 
succulent herb belonging to the family Ficoideae 
is found throughout India and often covering 
extensive tracts in waste lands, in jungles in 
Ferozepore, Sharanpur, throughout Oudh, Bengal, 
Gujerat and Western Peninsula. Fresh green 
leaves are considered most effective for the total 
expulsion of taenia, and the acrid volatile principle 
it contains is found to be fatal to the parasite only, 
without disturbing the digestive system of human 
beings. It would be highly desirable to have this 
species thoroughly exploited and extracts of leaves, 
capsules and stalks are prepared for pharmaceuti- 


cal purposes without impairing the virtues of this 
species. 


Species of Daphne are officinal and have been 
recognised in several pharmacopoeias. Daphne’ 
laureola is made officinal in Indian Pharmacopoeia. 
In France Daphne gnidium is known to be officinal 
and in Europe Daphne mezereum is a_ recognised 
medicine. Not much is known of the medicinal 
attributes of the various Indian species. In view 
of the fact that several species of Daphne have been 
found to be medicinal, and have also gained offici- 
nal status in pharmacopoeias, it would seem 
desirable that the Indian species are thoroughly 
investigated and the ones with great promise 
are thoroughly exploited. Similarly, Cyrtophyllum 
peregrinum the barkof whichspeces is found efficaci- 
ous in malarious fevers would seem worthy of 
investigation and commercial exploitation. Like- 
wise several species of Geranium as Geranium 
robertianum, and Geranium maculatum, are highly 
valued in Europe and America in medicine. In 
India we have such species of Geranium as Geran- 
ium collinum, Gernium gravilleanum, Gerdnium 
lucidum, Geranium molle, Geranium nepalense, 
Geranium ocellatum, Geranium __polyanthes, 
Geranium pratense, Geranium pusillum, Geranium 
rectum, Geranium refractum, Geranium robertian- 
um, Geranium rotundifolium, Geranium taberaria, 
and Geranium wallichianum. These species may 
well be investigated for commercial exploitations. 
Datisca cannabina, a tall erect herb found in sub- 
tropical and temperate Himalayas, contains a bitter 
principle similar to ‘quassia”’ in its bark. Dictam- 
nus albus has also some bitter principle in its root 
bark and the hill people esteem it as a favourite 
medicine. Similarly Centaurium roxburghii has a 
powerful bitter principle. Ailanthus excelsa bark 
is found to be an expectorant, useful in chronic 
cases of asthma and bronchites, and the bitter 
principle of the bark is very valuable. Critical 
investigations on their therapeutics, and well 
co-ordinated commercial exploitation are likely 
to lead to beneficial results. 


Indian Species as Specifics 


The tropical diseases are so many and the 
afflictions so numerous that it will be beyond the 
scope of this paper to enumerate them as well as 
the medicinal plant resources available in the 
country. However by way of a few illustrations, 
and limiting the same to the absolute minimum, 
the following may be given:— 


For rheumatism, the oil from Aesculus indica, 
Alangium salvifolium Alhagi pseudalhagi Atlantia 
monophylla, Jatropha glandulifera have been effi- 
cacious. In liver and spleen disorders, and 
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jaundice Eclipta prostrata, Baliospermum monta- 
num, Flacourtia indica, Aristolochia rotunda, Bau- 
hinia tomentosa, Ficus retusa are found valuable. 
Several species have been reported as antidote in 
snake bite, such as Alangium salvifolium, Amaran- 
thus spinosus, Aneilema scapiflorum, Arisaema _ spec- 
iosum, Calonyction aculeatum, Elaeodendron glauc- 
um, Euphorbia antiquorum, Flacourtia indica and se- 
veral others. For gonorrhoea, Amaranthus spinosus, 
Juniperus communis, Ficus religiosa and several 
others are useful. For worms, Acalypha indica, 
Actiniopteris dichotoma, Ailanthus altissima, Alang- 
ium salvifolium, Albizzia anthelmintica, Aristolochia 
bracteata are well known. In __ elephantiasis, 
Conium maculatum, Hybanthus enneaspermus find 
useful applications. Practically for every type of 
malady, several plant species are known as speci- 
fics. Co-ordinated and concerted efforts in pool- 
ing the numerous resources would bring great 
benefit to the country and her people. 


Substitutes 


Several species are known to be held as good 
and efficient substitutes for the standard drugs, in 
the treatment of specific diseases and ailments. 
In the following, some examples are given :— 


Standard drugs Substitutes 


Ailanthus triphysa 
Alangium salvifolium 
Tylophora indica 


Ipecacuanha 


Cinchona and Quinine Ajuga _ bracteosa 
Caesalpinia bonduc 
Baliospermum montanum 
Ichnocarpus frutescens 
Butea monosperma 

Hy i} 


Croton tiglium 
Sarsaparilla 
Santonin 
Cinnamon 
Taraxacum 
Gentians 





Eclipta prostrata 
Exacum bicolor 
Exacum pedunculatum 
Exacum pedunculatum 
Exacum bicolor 
Centaurium roxburghii 
Swertia chirata 


Chirata 


Geranium wallichianum 
Astragalus heratensis 
Astragalus strobiliferus 
Phlogacanthus thyrsiflorus 
Athyrium filix-femina 
Embelia ribes 
Nardostachys jatamansi 


Coptis teeta 
Tragacanth 


Adhatoda 
Male Fern 


Valerian 


In several cases the value of these substitutes 
has been well established and these substitutes have 
also come into practical use as such. In a few 
cases, they are claimed as even better and more 
efficacious than the recognised and standard drugs. 
For example, it is claimed that the oil of Gaultheria 
fragrantissima from Assam is found to be even 
superior to the Canadian winter-green oil obtained 
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from Gaultheria procumbens, in its therapeutic 
properties. Embelia ribes which drug as an 
anthelmintic is even superior to male fern, being 
quite devoid of nauseating properties of the male 
fern. In respect of some, however, opinions are 
varied among the medical profession as 
regards the potent of the substitute drugs. For 
example, Butea monosperma is claimed by some me- 
dical men as a good substitute for santonin and, 
therefore, could advantageously be used as such, 
while in other quarters, though its property has 
been recognised, it is being considered as less 
powerful than santonin. Future investigations on 
these and several other drugs, which could be used 
as substitutes, could possibly help in deriving the 
maximum use of these vegetable resources, and 
with much profit and benefit to the country. 


Exports and Imports of Crude Drugs 


Several crude drugs are known to be exported 
from India, even from the very ancient times. 
Likewise, a large number of drugs are also imported 
into India. Ina few cases, even when the particu- 
lar species are found growing in India the crude 
drugs in respect of them are still imported without 
the local resources being exploited for commercial 
purposes. The obvious causes are that the local 
produce are not found in sufficient quantities the 
quality of the drug is inferior or not comparable 
with the imported goods, or that the potentialities 
of such species have not sufficiently been re- 
cognised and appreciated in the commercial fields. 
Large scale cultivation of such species where 
possible, improvement of the quality of the drug 
and intensive investigations into the possibilities 
of these crude drugs would seem necessary on a 
well planned basis to better the economy of the 
country and make her self-sufficient in these 
respects. 


The Persian manna is collected in Kurdistan 
and other places and it is imported from such areas 
and Kabul into Bombay in large quantities, even 
though the species Alhagi pseudalhagi yielding the 
product is known to grow in Meerut and on banks 
of Jumna. Embelia ribes which has properties 
as an anthelmintic, has been known as an article 
of export from Bombay, even from early days, the 
berries of which being largely exported to Germany 
and other European countries. Aristolochia rotun- 
da which is used as a drug in enlargement of spleen, 
is imported into Bombay. Similarly Conium 
maculatum or Kurdumana, is imported from Iran 
and sold in Bombay markets. Among others 
imported may be mentioned Onosma_bracteatum, 
Verartum viride, Verbascum  thapsus, Ackawai 
nutmegs and others. 


Another important product imported into 
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India is of Cinnamomum camphora. Camphor 
used to be generally imported into India hitherto 
from China, Japan, Borneo, and Sumatra. With 
difficulties in imports and restrictions thereto of 
these products from outside sources, it is high time 
that serious attempts are made to augment these 
products by various means in India itself. Cinna- 
momum camphora has been known to be under 
cultivation in Dehra Dun, Saharanpur, Nilgiris, 
Mysore and other places. Intensive cultivation, 
employing improved techniques should be resorted 
to. Besides several other plants are known to 
yield camphor, and which species also have been 
commercially exploited in other countries for 
camphor. For example, Blumea grandis yields 
plenty of camphor from its leaves and stems, 
and as such this species is known to have 
been tapped, and camphor was prepared in plenty 
in Tenasserim. This species might with advantage 
be cultivated in suitable areas in India. Likewise, 
Blumea densiflora yields camphor, the quality of 
which was pronounced as identical with the pro- 
duct imported from China. This plant is found 
in Assam forests and elsewhere in India and could 
be a possible source of camphor if brought under 
extensive cultivation. In this connection, the 
successful attempts made at the cultivation of 
Ocimum kilimandscharicum and the distillation of 
camphor from the leaves of this plant at the Pilibhit 
Forest Division in Uttar Pradesh, and in West 
Bengal deserve special mention. Among other 
produce under export and import, we may men- 
tion here about cloves and nutmegs. The adjoin- 
ing table gives an idea of the trade returns in these 
products :— 


From the accompanying table it may be seen 
that the import figures of values for cloves, nutme- 
gs and camphor for the year 1959, are in the range 
Rs. 17247576.00, Rs. 1764470.00 and Rs. 434410,00 
respectively representing roughly increase over 
1943-44 by 12-13% in cloves, by 9% in nutmegs 
and 50% in camphor. Imports could at least be 
brought down, if not avoided, if alternative local 
sources are made productive. This would seem 
applicable to several other crude drugs imported 
into India too many to mention here. 


The Status of Indian Rauwolfias 


According to the Flora of British India by 
Hooker, there are five species of Rauwolfia growing 
in a wild state in India, in the tropical Himalayas, 
in the plains of India, in Khasia hills in Assam, 
Deccan, Western Ghats and Travancore. Of 
these, Rauwolfia serpentina is the best known for 
ages as a most valuable medicinal plant. Strangely 
enough, this species was not, however, largely 
employed in internal or external trade, and as such 


CLOvES—(ExPort). 





Year exported 


Country to which 


Quantity Value in 
in Cwt. in Rs. 


Total 





1943-44 British possession 2 


1959 West Germany 
Maurituis 
Ghana 
U.S.A. 


400.00 


10 8361.00 
5 595.00 
291.00 

10.00 


9,257.00 
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Country from 


Year Which imported 


Quantity Value in 


in Cwts. in Rs. 





1943- Zanzibar and 
44 Pemba ° 
Kenya — 
Aden : 
Ceylon 
Musket Territory 


1 
25360  1858972.00 


1929  149980.00 
<i] Sanne | I2NZISAO 
506  43035.00 
223 16740.00, 





Zanzibar 
Kenya 
Singapore 
Ceylon 
Netherlands 
China 

Malaya 

West Germany 
Union of South 
Africa. 


21224 16856429.00 
361 269337.00 
84 . 
257 

. 17247576.00 
4 
3 
4 








NUTMEGS—-(IMPORT). 





Country from 


Year which imported 


Quantity Value 
in Cwts. in Rs. Total 





1943-44 


854 155564.00 155564.00 





1959 Malaya 
Singapore 
Ceylon 
Indonesia 
China 
U.K. 
Hongkong 


506 897177.00 
490 762374.00 
312 66261.00 
20921.00 

14560.00 

2171.00 

1006.00 


1764470.00: 
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Country from 


Year which imported 


Quantity Value Total 
in Lbs. in Rs. in Rs. 





1943-44 5 3 A. 
Stains 


120049 210310,00 
a fo an 210680.00 
1 





Japan 

China 

West Germany 
UK. 
Hongkong 


207705 398361 ro 
8754 21805: 
3603 8930, 00 434410.00 
2003 4810.00 
270 504.00 J 
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till quite recently, Rauwolfia serpentina had re- 
mained only as a minor drug plant in India. 
Rauwolfia appears to have been recognised in 
pharmocopoeal list by about 1946 only and later in 
Indian Pharmaceutical Codex in 1953, and in 
British Pharmaceutical Codex only by 1954. It is 
significant to mention here that India was one of 
the principal suppliers of the root of Rauwolfia 
serpentina to U.S.A., the other countries from 
which U.S.A. obtained its chief commercial source 
of the drug being Pakistan, Ceylon, Siam, and 
Burma. The various Indian species supplying 
the drugs, besides Rauwolfia serpentina are Rauwol- 
fia canescens, Rauwolfia micrantha, Rauwolfia 
densiflora and Rauwolfia beddomei. All the latter 
species are also found as substitutes of Rauwolfia 
serpentina. Rauwolfia perakensis from Malaya is 
occasionally seen also adulterated with Rauwolfia 
serpentina roots from India. 


Even though Rauwolfia serpentina had been 
known long used in Ayurvedic medicines in India, 
systematic collection and ledgering of the species, 
according to the Western system appears to have 
started only by the middle of the 19th century. 
One of the earliest collections of Rauwolfia 
in Indian Herbaria is that of Wight, made in 1856 
from Peninsular India. Among other important 
collections made in the 19th century are to be 
mentioned those of T. Anderson in 1862, from 
Rangeet Valley in Sikkim at 548.6 m. elevation, 
Kurz’s collection from Sikkim and Rangeet valley 
and from Rajmahal and Sahibgunj in 1868, Gamble 
in 1844 from Trichur in South India, Gammie, 
Lister, Cleghorn, Inayat and King’s collections, 
Mackinnon, Prain and others. In the early 20th 
century quite a large number of collections have 
been made from Himalayan regions, Peninsular 
India, Assam, Burma, Andamans etc., by Meebold, 
Fischer, Bell, Burkill, Bourdellion, Modder, Ribu, 
Calder, Craib, Rogers, Graddock, Vicary, King 
and others. 


As regards the distribution and density of the 
species, generally speaking, it is noticed that 
Rauwolfia serpentina grows sporadically along 
Singtam and Rangeet valleys at 475 m. to 762m. 
elevations, but its density in the areas appear to 
be too scarce for commercial exploitation on a 
large scale. More or less sporadic growths of 
Rauwolfia species are seen in many other areas also, 
as in the Punjab, Uttar Pradesh, North and East 
Bastar and Bindranawagarh in Madhya Pradesh, 
in Bihar in Saranda Division of Singhbhum dis- 
trict, Santal Parganas near Rajmahal hills, in 
Orissa in Kalahandi, Koraput, Puri, Phuban and 
Ganjam districts, West Bengal, Buxa and Cooch 
Behar and Jalpaiguri District, Assam, Visakapat- 
nam districts and in the latter in Kanakapally 
Range, Araku Range, Naraiapatnam Range, 
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Madgole Range, Poderu Range and in Nadyal in 
Kurnool, Madras, Kerala, Mysore, Bombay, and 
in the sub-Himalayan tracts in the plain from 
Sutle} to Assam, and especially in Dehra Dun, 
Siwalik, Rohilkand, in North Oudh and in PEPSU 
in Simla hills in Kandaghat Forest Division. In 
Himachal Pradesh it is poorly represented or 
does not occur at all, and the same appears to be 
the case with Bhopal and Manipur States. In 
Jammu and Kashmir, Rauwolfia serpentina is 
seen in the cultivated stage only. 


There appears to be no precise and reliable 
data as to the exact quantity of roots that may be 
available for commercial purposes from the 
different forests and states in India. There is also 
no correct and complete information available 
on the quantity that is being collected annually 
from the Indian forests and cultivated fields, nor 
of the quantity annually consumed in India. 
Information on some of these aspects is, however, 
available in respect of a few areas and they too are 
rough and approximate estimates only. Thus, 
the annual output in Andhra Pradesh from Visak- 
patnam Northern Division is estimated at 2400 
Ibs. and from the Southern Division about 30 
maunds of 40 seers. In Assam, it is gathered that 
about 40 to 50 tons can be procured annually 
and in Buxa and Cooch Behar in Jalpaiguri 
District, about 8 tons of annual production is 
roughly estimated. In Madhya Pradesh, in 
North Bastar Division, the estimated number of 
plants is about 24,000, and from the East Bastar, 
the availability of dried roots is reckoned as about 
30 seers, while in Bindrawagarh, about 1/2 ton of 
dried root is expected as the output. In many 
other areas, the plants are too scarce and as such 
very poor yield is reported and in the present 
circumstances commercial exploitations may not 
be promising. This is generally the case with 
Andamans, Portions of Bihar, Himachal Pradesh, 
Madhya Pradesh, Mysore, Punjab, Tripura State, 
Sikkim and other areas. The commercial possi- 
bilities are thus poor in such areas, and the Forest 
Departments have not been engaging themselves 
in the regular and systematic collection of the 
products and in certain provinces this article has 
not even been listed as a forest minor produce. 
In Orissa, however, the roots can be obtained on a 
commercial quantity. 


It would, however, be interesting to mention 
here that according to an estimate of an American 
firm, the total root available in Indian forests is 
approximately about 15,700 tons, and it is under- 
stood that out of this, 400 tons were marketed in 
1953. It is also understood that a sustained supply 
can be ensured on the basis of not more than 300 
tons at the most being extracted annually. 
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It is only in a few places, serious attempts 
at systematic collection of Rauwolfia have been 
recently taken up. In Andhra Pradesh, the forest 
departments make their own arrangements to 
collect, and the dired roots are sold by open auction. 
In Bombay and Mysore, restrictions have been 
imposed now, and the species cannot be collected 
from the forest areas without the permission of the 
Forest Department. 


In Orissa, even though commercial supplies 
are available, they are not fully exploited and the 
privilege of collection is given to the lessees. A 
condition is also made in the agreement for the 
lessee to restock the area worked by putting in a 
small stump of root with a portion of the stem 
above the collar. In West Bengal, in Buxa and 
Cooch Behar, Forest Divisions, commercial sup- 
plies can be expected but the species is not now 
collected by the Forest Departments as this is 
understood is due to lack of intending buyers. 


Cultivation of Rauwolfia in various scales is 
now done in some parts of the country either on a 
commercial basis, or on an experimental and 
nursery basis. Large scale plantation of Rauwolfia 
serpentina is raised at Yellapur, Dandeli, Haliyal 
and a few places, now in Mysore State. At Dehra 
Dun intensive cultivation is done by the Himalayan 
Drug Company. The other areas where culti- 
vation has been done are Rongo is West Bengal, 
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Mysore, Madras, Saurashtra, parts of Orissa, 
and among the research institutions, cultivation is 
done in Kashmir in Jammu and Tawi, by the Drug 
Research Laboratories in about 5 acres of land in 
Jammu District and by the Research Nursery at 
Indore, though on a small scale. A factory is 
known to have been established in Orissa State 
and the produce from Kalahandi forests is des- 
patched to this factory for further processing of 
the drug. 


The cultural experiments carried out at the 
Forest Research Institute gives promise of avail- 
ability of roots of exploitable size from about 2 to 3 
years old plantations, under irrigated conditions. 
With increasing tempo in the cultivation and ex- 
traction of the pure drug, it may be possible to 
set up a good trade, internal and international. 


__ The accompanying table gives an approximate 
idea of the trade and commerce on Rauwolfia and 
Rauwolfia products. 


From the table, it may be observed that there 
is greater demand for the Indian Rauwolfia and 
serpentina roots in the Western countries. In 
1959, however, Serpentina roots had found a 
growing demand even in the Eastern countries .The 
heavy consumers of Indian products are U.S.A., 
U.K. and West Germany in the West, and Japan 
in the East. Comparatively speaking, the value of 
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Indian products had increased nearly by 2 to 5 
times in 1959, than what it was in the immediate 
preceding years, and this is noticed in the case of 
Japan, U.S.A., U. K. and West Germany and 
Belgium. But in U.S.S.R., it has come down 
nearly by four times. Similarly in Netherlands, 
the trend shows a considerable fall. However, 
with the growing demand for the Indian roots in 
several other countries in 1959, as compared with 
the preceding years, and also the value of export 
in respect of many other countries mounting up, 
it can be safely assumed that there is considerable 
scope for expansion of trade and commerce in these 
articles, if tackled on a well-planned and co-ordi- 
nated basis. It is hoped that this will engage the 
attention of the enterprising enthusiasts in the 
pharmaceutical and commercial lines. 


Pharmaceutical Centres in India 


Despite the vast expanse of the country, with 
innumerable vegetable resources available in 
different environmental conditions in _ India, 
centres of pharmaceutical activities appear to be 
very restricted and comparatively few. Bombay 
and Calcutta have the largest number of phar- 
maceutical firms and concerns, with over 50 and 
40 such concerns at least in the two cities res- 


pectively. Smaller number of firms are situated 
in Baroda (4), Ahmedabad(4), Hyderabad (3), 
Nilgiris (3), Madras (3) and 24-Parganas (3). 
Besides these, other important centres of phar- 


maceutical concerns are Dehra Dun, Bulsar, 
Ahmednagar, Patna, Rajasthan, Gujerat, Kanpur, 
Ghazipur, Delhi, Amritsar, Banglaore, Nagpur, 
Vijayawada and Pimpri near Poona and Raja- 
palayam in Rammad District in South India. Most 
of these firms use imported or indigenous crude 
drugs to manufacture tinctures, galenicals and 
various other pharmaceutical preparations. Greater 
number of firms are of small and medium scale, 
while comparatively only a few are of large scale. 


It is to be mentioned here that besides these 
firms or concerns, there are about 2000 small 
scale units also, distributed in various places of 
India, who are also similarly engaged. With more 
concerted efforts, and with the rich available 
resources, it is possible to increase the production 
of pharmaceutical preparations in India for local 
consumption and external trade. 


A check list of various species of plants 
found in different regions of India is appended. 


Summary 


The medicinal use of several species of plants 
is known in India even from the remote Vedic 
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periods, and many treatises are available on their 
medicinal virtues and therapeutics. But only 
by the beginning of the 19th century have many of 
the indigenous drvg plants obtained official re- 
cognisition in the more modern pharmacopoeias 
and materia medica. The works of Van Rheede 
and Sir William Jones rank among the pioneer 
19th century literature on Indian medicinal plants. 
By the middle of that century, however, by the 
order of the then Government of India, the Bengal 
Pharmacopoeia was first published in 1844, which 
was followed by some valuable literature on the 
subject by distinguished men as Dymock, Mohidd- 
en Sheriff, Kritikar and Basu, Nadkarni and R.N. 
Chopra. In 1953, the Indian Pharmacopoeial 
Codex was released and with the setting up of the 
Indian Pharmacopoeial Committee by Govern- 
ment of India in 1948, its publication was issued in 
1955. 


India possesses a rich and extensive forest re- 
source, with varied types of vegetation as the dry 
deciduous, moist deciduous, moist evergreen, sub- 
tropical, temperate and alpine. The various 
species characteristic of each region, and of medici- 
nal value are described in detail to include such 
species as Artemisia subsinthium,  Atropa 
acuminata, Hyssopus officinalis, Hyoscyamus niger, 
Mentha arvensis, Paeonia emodi, Valeriana wallichii, 
Aconitum napellus, Inula royleana, Saussurea lappa 
etc. from the alpine and sub-alpine regions of the 
Himalayas; Podophyllum emodi, Swertia chirata, 
Nardostachys jatamansi, Ephedra _ gerardiana, 
Berberis aristata in the temperate Himalayas; 
Rauwolfia serpentina, Coptis teeta, Prunella vul- 
garis in Assam Hills; Cassia alata, Caesalpinia 
crista, Commiphora mukul, Mucuna prurita in 
the Gangetic plains; Alpinia galanga, Aristolochia 
bracteata, Berberis aisatica, Hydnocarpus laurifolia, 
Piper longum, Strychnos nuxvomica in the Deccan 
and Western Peninsula etc. 


Several useful species have been introduced and 
cultivated in India, and as best examples we have 
Cinchona and Ipecac. In some cases, as in 
Erythroxylum coca, cloves and nutmegs, the 
cultivations have not been on a large scale but 
most localised and restricted, even though areas 
suitable for their large scale cultivation in India 
are available. 


The various species under cultivation in different 
parts of India have been described ih some detail. 
Thus in Bombay, Western India and Western 
Ghats, Ocimum basilicum, Curcuma longa, and 
Zingiber officinale are the widely cultivated species 
and among the other species under cultivation 
here are Thlaspi arvense, Salvia officinalis, Curcuma 
amada, Alpinia galanga etc. In Madras, Central 
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Fig. 1.—Toddalia asiatica (L.) Lamk. Fig. 2.—Caesalpinia bonduc (L) Roxb. Fig. 3.—Ajuga bracteosa Wall. 
Fig. 4.—Exacum pedunculatum Linn. 
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Fig. 5.—Eclipta prostrata Linn. Fig. 6.—Ailanthus triphysa (Dennst.) Alston. Fig. 7.—Alangium salvifg]j 
Fig. 8.—Paliospermum montanum Muell-Arg. soles CL) Wong. 
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Fig. 9.—Centaurium roxburghii (G. Don.) Druce. Fig. 10.—Butea monosperma (Lamk.) Taub. 
Fig. 12.—Geranium wallichianum D. Don. 








Fig. 11.—Exacum bicolor 
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Fig. 14.—Datisca cannabina Linn. 15.—Ailanthus excelsa Roxb. 


Fig. 16.—Tinospora crispa Miers. 


Fig. 13.—Dictamnus albu Linn. 
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Fig. 17.—Onosma bracteatum Wall. Fig. 18.—Veratrum viride Ait. 


; Fig. 19.—Verbascum thapsus Linn. 
F ig. 20.—Aristolochia rotunda Linn. 








MEDICINAL PLANT RESOURCES OF INDIAN UNION AND KASHMIR 


India and Eastern India, the species cultivated are 
Papaver somniferum, Cassia alata, Cassia angusti- 
folia, Elettaria cardamomum etc. 


In the Gangetic regions, several species of 
Ocimum, Papaver somniferum, Plumbago zeylanica 
etc. are cultivated. In the Himalayan regions and 
its neighbourhood the species cultivated are, 
Atropa belladonna, Crocus sativus, Digitalis purpurea 
Trigonella foenumgraecum, etc. In Assam and 
Khasia Hills, Cinchona ledgeriana, Croton tiglium, 
Piper longum are cultivated and in the Nilgiris 
in South India, several species of Cinchona, Cinna- 
monum camphora, Digitalis purpurea, Fagopyrum 
esculentum are cultivated. 


In the earlier days, some medicinal plants were 
regularly cultivated for their medicinal products 
but subsequently their cultivation was discontinued. 
For example, Hyoscyamus niger, and Croton 
tiglium were once cultivated near Poona. Revival 
of their cultivation is recommended. Species 
with known potentialities as Gisekia pharnaceoides 
as a powerful anthelmintic, Daphne sp., from India, 
Cyrtophylum peregrinum, Datisca cannabina, Dic- 
tamnus albus, Centaurium roxburghii, etc. may be 
fully exploited. Indian species which have proved 
efficient substitutes for standard drugs may be 
more fully exploited. 


The status of Rauwolfia in India, its distribution, 
cultivation, trade etc. is briefly described. The 
paper concludes with a general survey of the 
pharmaceutical centres in India, chiefly engaged 
in the manufacture of galenicals, tinctures and other 
pharmaceutical preparations from the indigenous 
crude drugs or from the imported ones. A list 
of medicinal plants occurring in various parts of 
India is appended to the paper which gives a fair 
idea of the distribution pattern of the Indian 
medicinal plant resources. 


Appendix I 


Check List of Speices of Known Medicinal Virtues 
Found in Different Parts of India 


(The list includes also some of the cultivated 
species. No claim is made here for the list to be 
complete and exhaustive). 


I. HIMALAYAN STRETCHES AND ADJOINING 
REGIONS 


Chitral Range etc : 


Aconitum heterophyllum Wall. 
A, napellus Linn. 

Actaea spicata Linn. 

Adonis aestivalis Linn. 
Anemone narcissifolia Linn. 
A. obtusiloba D. Don. 
Aquilegia vulgaris Linn. 
Artemisia vulgaris Linn. 


A. sacrorum Ledeb. F 
A. scoparia Waldst & Kit. 


Berberis lycium Royle. 
B. vulgaris Linn. 


Caltha palustris Linn. 
Chenopodium album Linn. 
C. botrys Linn. 

Clematis orientalis Linn. 


Delphinium brunonianum Royle. 
D. cashmirianum Royle. 

D. denudatum Wall. 

D. vestitum Wall. 

Dioscorea deltoidea Wall. 


Geranium nepalense Sw. 
G. rotundifolium Linn. 
Gnaphalium luteo-album Linn. 


Hedera nepalensis K. Koch. 
Hyssopus officinalis Linn. 


Nepeta cataria Linn. 
N. elliptica Royle. 
Origanum vulgare Linn. 


Peganum harmala Linn. 
Podophyllum emodi Wall. 


Ranunculus arvensis Linn. 
R. falcatus Linn. 

R. muricatus Linn. 

R. sceleratus Linn. 


Salvia lanata Roxb. 

S. moorcroftiana Wall. 
S. plebeia R. Br. 
Solidago virgaurea Linn. 


Tagetes erecta Linn. 
Tamarix troupii Hole. 
Thalictrum foliolosum DC. 
Thymus serpyllum Linn. 
Trigonella corniculata Linn. 


Valeriana hardwickii Wall. 
V. wallichii DC. 

Viola patrinii (DC) Ging. 
V. serpens Wall. 


Xanthium strumarium Linn. 


Chamba and Kangra Valley: 


Artemisia vulgaris Linn. 

Berberis vulgaris Linn. 

Caltha palustris Linn. 

Centratherum anthelmtinticum (Willd) Kuntze. 
Ephedra gerardiana Wall. 


Gentiana kurroo Royle. 
Geranium wallichianum D. Don. 


Hamiltonia suaveolens Roxb. 
Inula royleana DC. 


Origanum vulgare Linn. 
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Podophyllum emodi Wall. 
Ploygala crotalarioides Buch-Ham. 


Salvia moorcroftiana Wall. 
Spermacoce stricta Linn. 


Thymus serpyllum Linn. 
Uraria picta Desiv. 


Valeriana wallichii D.C. 
Viola biflora Linn. 
Vitis vinifera Linn. 


Zanthoxyvlum alatum Roxb. 
North West and Western Himalayas: 


Achillea millefolium Linn. 
Ajuga bracteosa Wall. 
Alliaria officinalis Andrz. 
Angelica glauca Edgrew. 
Apium graveolens Linn. 
Arcitum lappa Linn. 
Artemisia maritima Linn. 
A. siversiana Ehrp. 
Astragalus multiceps Wall. 
A. strobiliferus Royle. 


Buxus wallichiana Baill. 


Calamintha clinopodium Benth. 

Caltha palustris Linn. 

Capsella bursa-pastoris (Linn) Moench. 
Cimicifuga foetida Linn. 

Colchicum luteum Baker 

Crocus sativus Linn. 


Daphne oleoides Schreb. 
Elaeagnus angustifolia Linn. 


Galium verum (Linn.) Hyssop. 
Geranium robertianum Linn. 
G. rotundifolium Linn. 

G. wallichianum D. Don. 
Geum elatum Wall. 


Hyoscyamus niger Linn. 
Hyssopus officinalis Linn. 


Iris kumaonenis Wall. 
Origanum vulgare Linn. 


Rumex acetosa Linn. 
Nepal : 


Abroma augusta Linn. 
Adiantum capillus-veneris Linn. 
Aridisia solanacea Roxb. 
Argemone mexicana Linn. 
Artemisia vulgaris Linn. 


Berberis aristata DC. 
B. asiatica Roxb. 


Calonyction aculeatum House. 
Canscora decussata Schult. 
Cassia fistula Linn. 

C. occidentalis Linn. 

C. sophera Linn. 
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C. tora Linn. 

C. mimosoides Linn. 

Celastrus paniculatus Willd. 

Centratherum anthelminticum (Willd) 
Kuntze. 

Chenopodium ambrosioides Linn. 

Cissampelos pareira Linn. 

Clausena pentaphylla DC. 

Clematis gouriana Roxb. 

Cocculus hirsutus (Linn.) Diels. 

Cotoneaster bacillaris Wall. 

Crotalaria prestrata Rottl. 

C. albida Heyne 

C. spectabilis Roth. 

C. medicaginea Lam. 


Datura metal Linn. 

D. stramonium Linn. 
Dichroa febrifuga Lour. 
Dioscorea pentaphylla Linn. 
D. amara Bartlett. 


Elaeocarpus sphaericus 
Embelia ribes Burm. 

E. robusta C.B. Clarke. 
Embelica officinalis Gaertn. 
Euphorbia neriifolia Linn. 
Evodia fraxinifolia Hook. f. 
Exacum tetragonum Roxb. 
Fagara ovalifolia (wt.) Engler. 
Flacourtia indica Merr. 


Gaultheria fragrantissima Wall. 
Geranium nepalense Sweet. 
Glossogyne pinnatifida DC. 


Hydrangea aspera Buch-Ham. 
Hydrolea zeylanica Vahl. 


Ichnocarpus frutescens R. Br. 
Ipomoea nil (Linn.) Roth. 


Kalanchoe integra (Medic) Kuntze. 
Mahonia nepalensis DC. 

Mentha arvensis Linn. 

Mesua ferrea Linn. 

Mucuna prurita Hook. 

Mprica nagi Thunb. 

Mytragyna parivifolia Korth. 


Ochna pumila Ham. 
Oscimum gratissimum Linn. 


Plantago major Linn. 
Plumbago zeylanica Linn. 
Prinsepia utilis Royle. 


Ranunculus pensylvanicus Linn. 
R. sceleratus Linn. 
Reinwardtia indica Dum. 

Rhus succedanea Linn. 

R. wallichii Hk.f. 

Rubus moluccanus Linn. 


Saurauja nepalensis DC. 
Schima wallichii Chois. 
Siegesbeckia orientalis Linn. 
Solanum verbascifolium Linn. 
Stranvaesia glaucescens. Lindl. 
Swertia angustifolia Buch-Ham. 
S. paniculata Wall. 


Terminalia chebula Retz. 


Valeriana hardwickii Wall. 


Zanthoxylum alatum Roxb. 
Zeuxina strateumatica Schlechter. 
Zizyphus mauratiana Lamk. 

Z. nummularia W. & A. 

Z. oenoplia Mill.. 

Z. rugosa Lam. 


Sikkim and Bhutan : 


Aconitum laciniatum Stapf. 
A. novoluridum Munz. 

A. spicatum Stapf. 
Angelica archangelica Linn. 
Artemisia biennis Willd. 

A. vulgaris Linn. 

Aruncus sylvester Kostal. 
Berberis aristata DC. 

B. umbellata Wail. 

B. wallichiana DC. 
(Garet) K. Schun. 


Caltha palustris Linn. 
Chenopodium album Linn. 
Cimicifuga foetida Linn. 


Delphinium caeruleum Jacq. 


Fritillaria cirrhosa D. Don. 


Gentiana tenella Rottl. 
Geranium nepalense Sweet. 


Hydrocotyle javanica Thunb. 
H. sibthorpioides Lam. 


Mahonia nepalensis DC. 
Myricaria germanica Desv. 


Nardostachys jatamansi DC. 
Nasturtium palustre DC. 

Panax pseudo-ginseng Wall. 
Plantago major Linn. 
Podophyllum emodi Wall. 
Prunella vulgaris Linn. 
Saussurea obvallata Wall. 

S. hypoleuca Spreng. 

Sedum crassipes Wall. 

S. multicaule Wall. 

Skimmia laureola Sieb. & Zucc. 
Stellaria media Linn. 

S. uliginosa Murr. 

Stephania glabra (Roxb) Miers. 


Taraxacum officinale Weber. 
Thalictrum foliolosum DC. 
Thlaspi arvense Linn. 


Valeriana hardwickii Wall. 
V. wallichii DC. 
Viola biflora Linn. 


Zanthoxylum oxyphyllum Edgew. 
Alpine Himalayas : 


Aconitum balfourii Stapf. 
A. chasmanthim Stapf. 
A. deinorrhizum Stapf. 
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A. falconeri Stapf. 

A. ferox Wall. 

A. heterophyllum Wall. 

A. laciniatum Stapf. 

A. palmatumT). Don. . 
Anemone narcissifolia Linn. 


Nardostachys jatamansi DC. 
Oxyria digyna Hill. 
Picrorhiza kurroa Royle. 
Rheum emodi Wali. 


Lower Himalayas : 


Acampe papillosa Lindl. 
Arundo donax Linn. 


Baliospermum montanum Muell- 
Arg. 

Bischofia javanica Blume. 

Buddleja asiatica Lour. 


Cannabis sativa Linn. 
Dichroa febrifuga Lour. 
Elaeodendron glaucum Pers. 


Assam Hills and Plains: 
Achyranthes aspera Linn. 
Adhatoda vasica Nees. 
Alstonia scholaris R. Br. 
Anamitra cocculus Wt.A. 
Andrographis paniculata Nees. 
Anisomeles indica (L) Kuntze. 
Aphanamixis polystachya (Wall) 
Parker. 
Aquilaria agallocha Roxb. 
Aristolochia tagala Cham. 
Artemisia vulgaris Linn. 
Asclepias curassavica Linn. 


Barleria cristata Linn. 

B. strigosa Willd. 

Blumea blasamifera DC. 

B. densiflora DC. 

B. lacera DC. 

Borreria hispida(Linn.)K. Schum 


Caesalpinia crista Linn. 

Calatropis gigantea R. Br. 

Canscora decussata Schult. 

Carthamus tinctorius Linn. 

Casearia vareca Roxb. 

Cassia alata Linn. 

C. fistula Linn. 

C. occidentalis Linn. 

C. tora Linn. 

Celastrus paniculatus Willd. 

Chenopodium ambrosioides Linn. 

Cinchona calisaya Wedd. 

C. ledgeriana Moens. 

C. officinalis Linn. 

C. succirubra Pav. 

Cinnamomum tamala Nees & 
Ebern. 

Cissampelos cordata Ruiz. 

Clerodendrum viscosum Vent. 

C. serratum (Linn.) Moon. 

C. indicum(L) Kuntze. 

Coccinia indica W & A. 

Croton caudatus Geisel. 


C. tiglium Linn. 
Cryptolepis buchanani Roem & 
Sch 


Cuscuta reflexa Roxb. 


Datura metel Linn. 

D. stramonium Linn. 
Desmodium gangeticum DC. 

Dicliptera roxburghiana Nees. 

Dillenia indica Linn. 

Diospyros peregrina (Gaertn.) 
Gurk. 

Dischidia rafflesiana Wall. 


Ecbolium linneanum Kurz. 
Eclipta prostrata Linn. 
Elephantopus scaber Linn. 
Emblica officinalis Gaertn. 
Emilia sonchifolia DC. 
Enhydra fluctuans Loutr. 
Erycibe paniculata Roxb. 
Exacum tetragonum Roxb. 


Fagara budrunga Roxb. 
Ficus bengalensis Linn. 


Gaultheria fragrantissima Wall. 
Gentiana tenella Roxb. 
Gmelina arborea Roxb. 


Hedyotis scandens Roxb. 

Holarrhena antidysenterica (L) 
Wall. 

Ichnocarpus frutescens R. Br. 

Illigera villosa C.B. Clarke. 

Ipomaea nil (L) Roth. 


Justicia vasculosa Wall. 


Lantana indica Roxb. 

Leea macrophylla Roxb. 

Leonurus sibiricus Linn. 

Leucas cephalotes Spring. 

L. lanata Benth. 

L. zeylanica R. Br. 

Limnophila chinensis Merrill. 

Lindenbergia indica (L) O.Ktz. 

Litsaea monopetala (Roxb.) 
Pers. 

Maesa indica Wall. 

Mallotus philippinensis Muell- 
Arg. 

Mimusops elengi Linn. 
Mucuna prurita Hk. 

Mprica esculenta Ham. 
Mpristica angustifolia Roxb. 
Nanciea orientalis Linn. 
Nepenthes khasiana Hk. f. 


Ocimum basilicum Linn. 

O. americanum Linn. 

O. sanctum Linn, 

Orthosiphon spiralis(Lour)Merr 

Oxystelma_ esculentum (R. Br.) 
Schult. 

Paederia foetida Linn. 

Phlogacanthus thyrsiflorus Nees. 

Phyllanthus simplex Retz. 

Piper longum Linn. 

P. sylvaticum Roxb. 

Plantago major Linn. 

Plumbago indica Linn. 

P. zeylanica Linn. 

Plumeria rubra Linn. 

Pogostemon parviflorus Benth. 

Pongamia pinnata (L) Merr. 


Premna corymbosa Rottl & 
Willd. 

P. herbaceae Roxb. 

Prunella vulgaris Linn. 

Pueraria tuberosa DC. 

Randia dumetorum Lam- 

Rauvolfia densiflora Benth. 

R. serpentina Bentin. 

Rhamnus virgatus Roxb. 

Rubia cordifolia Linn. 


Sambucus javanica Reinw. 

Scutellaria glandulosa Hk. f. 

Senecio densiflorus Wall. 

Siegesbeckia orientalis Linn. 

Solanum ferox Linn. 

S. indicum Linn. 

S. nigrum Linn. 

S. spirale Roxb. 

S. verbascifolium Linn. 

S. xanthocarpum Schrad & 
Wendl. 

Sonchus arvensis Linn. 

Sphaeranthus indicus Linn. 

Spilanthes acmella Mull. 

Stephania glabra (Roxb) 
Miers. 

S. hernandifolia (Willd) Walp. 

Stereospermum personatum 
(Hassk) Chatt. 

Strophanthus hispidus DC. 

Swertia chirata Buch-Ham. 

S. purpurascens Wall. 

Symplocos paniculata Wall. 

S.laurina (Retz) Wall. 


Tamarindus indica Linn. 

Taraxacum officinale Weber. 

Tinospora cordifolia (Willd) 
Miers. 

Toddalia asiatica Lam. 

Tournefortia viridiflora Wall. 

Tylophora indica (Burm. f.) 
Merr. 

Uraria hamosa Wall. 

U. prunellaefolia R. Grah. 
Valeriana hardwickii Wall. 
V. wallichii DC. 

Vallaris solanacea O. Ktze. 
Vitex negundo Linn. 


Xanthium strumarium Linn. 
Zanthoxylum alatum Roxb. 
Zizyphus oenoplia Mill. 


GANGETIC PLAINS: 


Acacia catechu Willd. 

Acorus calamus Linn. 

Abutilon hirtum G. Don. 

A. indicum (Linn) Sweet. 

Abrus precatorius Linn. 

Acronychia pedunculata (L) 
Mig. 

Adhatoda vasica Nees. 

Ailanthus excelsa Roxb. 

Alangium _ salvifolium (L) 
Wany. 

Albizzia lebbek Benth. 

Alhagi pseudalhagi (Bieb.) 
Desv. 

Andrographis paniculata Nees. 

Argemone mexicana Linn. 

Asteracantha longifolia Nees. 
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Balanites aegyptica Linn. 
Barleria prionitis Linn. 

B. strigosa Willd. 

Basella rubra Linn. 
Bauhinia purpurea Linn. 
B. racemosa Lam. 

B. retusa Roxb. 

B. vahlii W. & A. 
Boswellia serrata Roxb. 
Buchanania lanzan Spreng. 


Caesalpinia bonduc (L) Roxb. 
Callicarpa arborea Roxb. 
Calonyctyon aculeatum House. 
Canscora decussata Schult. 
Cardiospermum halicacabum Linn. 
Carica papaya Linn. 
Cassia absus Linn. 

. auriculata Linn. 

. fistula Linn. 

. mimosoides Linn. 

. obtusa Roxb. 

. serpens Linn. 

. Sophera Linn. 
Celastrus paniculatus Willd. 
Cissampelos cordata Ruiz. 
Clerodendrum viscosum Vent. 
C. indicum (L) Kuntze. 
Cocculus hirsutus (L) Diels. 
Coldenia procumbens Linn. 
Commiphora mukul Engl. 
Cordia dichotoma Forst. 
Coriaria nepalensis Wall. 
Crataeva nurvala Bach. 
Crotalaria medicagena Lam. 
Cuscuta reflexa Roxb. 


Datura metal Linn. 
Diospyros peregrina Gurke 
Dolichandrone falcata Seem. 


Elaeodendron glaucum Pers. 
Embelia tsjeriam-cottam A.DC. 
Enicostemma littorale Bl. 
Exacum pedunculatum Linn. 
E. tetragonum Roxb. 


Fagonia cretica Linn. 
Feronia limonia Sw. 
Fumaria indica Pugsly. 


Geranium ocellatum Camb. 
Gisekia pharnaceoides Linn. 
Gymnea sylvestre R. Br. 
Gynandropsis gynandra (L) Briq. 


Helicters isora Linn. 
Heliotropium eichwaldi Steud. 
H. indicum Linn. 

Hemidesmus indicus R. Br. 
Heynea trijuga Roxb. 

Hibiscus cannabinus Linn. 

H. micranthus Linn. 

H. sabdariffa Linn. 

Holarrhena antidysenterica Wall. 
Hydrolea zeylanica Vahl. 


Ionidium heterophyllum DC. 
Ipomoea nil (L) Roth. 
I. reptans Poir. 


Kydia calycina Roxb. 


Leea macrophylla Roxb. 
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L. indica Merill. 


Mimosa rubicaulis Lam. 
Mimusops elengi Linn. 
Moringa oleifera Lam. 
Mucuna prurita Hk. 
Murraya koenigii Spreng. 


Nymphaea pubescens Willd. 


Ocimum basilicum Linn. 

O. americanum Linn. 

O. gratissimum Linn. 

O. sanctum Linn. 

Operculina turpethum (L) Silva Manso 
Oxalis corinculata Linn. 

Oxystelma esculentum (R. Br) Sch. 


Papaver somniferum Linn. 
Pavonia odorata Willd. 
Peganum harmala Linn. 
Pentatropis cynanchoides R. Br. 
Periploca aphylla Dene. 
Peristrophe bicalyculata Nees. 
Pistaciak hingok Stocks. 
Plumbago zeylanica Linn. 
Pongamia pinnata (L) Merr. 
Psoralea corylifolia Linn. 
Pueraria tuberosa DC. 

Punica multiflora Hort. 


Rauvolfia serpentina Benth. 
Rhamnus persica Boiss. 

R. virgata Roxb. 

Rungia parviflora Nees. 


Salvadora indica Wight. 

Saponaria vaccaria Linn. 

Semecarpus anacardium Linn. 

Sesbania grandiflora (L) Pers. 

Sida acuta Burm. 

S. spinosa Linn. 

S. veronicaefolia Lam. 

Solanum nigrum Linn. 

S. verbascifolium Linn. 

Sopubia delphinifolia G. Don. 

Soymida febrifuga Juss. 

Spondias pinnata Kurz. 

Stephania glabra (R) Miers. 

Setrreospermum personatum (Hassk) 

Chatt. 

Strychnos nux-vomica Linn. 

S. potatorum Linn. 

Symplocos racemosa Roxb. 

Tephrosia purpurea (L) Pers. 

Terminalia chebula Retz. 

Thalictrum foliolosum DC. 

Tinospora cordifolia (Willd) Miers. 

Toddalia asiatica Lam. 

Trachyspermum ammi (Linn.) 
Spragur. 

Tribulus saharae A. Cheval. 

Trichodesma zeylanicum R. Br. 


Uraria picta Desv. 
Verbascum thapsus Linn. 
Viola cinerea Boiss. 
Vitex negundo Linn. 
Vitis venifera Linn. 


Wrightia tomentosa Roem & Schult. 


Ill. BOMBAY AND WESTERN 
INDIA 


Abrus precatorius Linn. 
Acacia arabica Willd. 

A. catechu var sundra Willd. 
A. senegal Willd. 
Adenanthera pavonina Linn. 
Adhatoda vasica Nees. 

Aegle marmelos Correa. 
Ailanthus excelsa Roxb. 
Alhagi pseudalhagi (Bieb) Desv. 
Alpinia galanga Willd. 
Alstonia scholaris R. Br. 
Amaranthus spinosus, Linn. 
Anamitra cocculus W. & A. 
Annona reticulata Linn. 

A. squamosa Linn. 
Andrographis paniculata Nees. 
Aristolochia bracteata Retz. 
Artemisia vulgaris Linn. 
Asteracantha longifolia (L) Nees. 
Averrhoa bilimbi Linn. 

A. carambola Linn. 
Azadirachta indica Juss. 


Balanites aegyptiaca (L) Delib. 
Barleria prionitis Linn. 

Bixa orellana Linn. 
Boerhaavia diffusa Linn. 


Caesalpinia bonduc (L) Roxb. 
Callicarpa tomentosa (L) Murr. 
Calotropis gigantea (L) R. Br. 
Capparis sepiaria Linn. 

Cassia auriculata Linn. 

C. fistula Linn. 

C. obtusa Roxb. 

C. occidentalis Linn. and other Cassia. 
Ceriops tagal (Perr) C.B. Robins. 
Cinnamomum zeylanicum Breyn. 
Clematis gouriana Roxb. 

C. wightiana Wall. 
Clerodendrum viscosum Vent. 
Commiphora mukul Engl. 
Cordia dichotoma Forst. 

C. rothii Roem & Sch. 

Croton tiglium Linn. 

Curcuma amada Roxb. 

C. aromatica Salisb. 

C. longa Linn. 

C. zedoaria Rosc. 

Cuscuta reflexa Roxb. 

Cyperus rotundus Linn. 


Dalbergia spinosa Roxb. 


Diospyros peregrina (Gaertn) 
Gurke. 


Eclipta prostrata Linn. 

Elephantopus scaber Linn. 

Emblica officinalis Gaertn. 
Enicostemma verticillatum (Linn.) Engl. 
Exacum bicolor Roxb. 


Feronia limonia Sw. 
Ficus carica Linn. 
F. gibbosa Bl. 
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Garcinea morella Desr. 
Gardenia gummifera Linn. 
G. resinifera Roth. 
Geophila herbacea Kuntze. 
Glossogyne pinnatifida DC. 
Gmelina arborea Roxb. 


Habenaria grandiflora Lindl. 
Heliotropium indicum Linn. 
Hemidesmus indicus R. Br. 
Holarrhena antidysenterica Wall. 
Hugonia mystax Linn. 
Hydnocarpus lavrifolia (Dennst) 
Sleumer. 
Hymenodictyon excelsum Wall. 


Ipomoea pes-caprae (L) Sweet. 
Kaempferia galanga Linn. 


Leonotis nepetaefolia R. Br. 


Listea glutinosa (Lour) C. B. Robinson. 


Lobelia nicotianaefolia Heyne. 


Mallotus philippinesis Muell-Arg. 
Mimusops elengi Linn. 

Mucuna monosperma DC. 

M. prurita Hk. 

Murraya koenigii Spreng. 
Mpristica malabarica Lam. 


Nasturtium fontanum Aschers. 


Ocimum basilicum Linn. 

O. sanctum Linn. 

Orophea zeylanica Hk. f. 

Osyris wightiana Wall. 

Oxystelma esculentum (R. Br. )Sch. 


Parkinsonia aculeata Linn. 
Periploca aphylla Decne. 
Piper nigrum Linn. 


Plantago major Linn. 

P. ovata Forsk. 

Plumbago zeylanica Linn. 
Pogostemon parviflorus Benth. 
Polygala chinensis Linn. 
Plantago pinnata (L) Pierre. 


Psoralea corylifolia Linn. 
Pterocarpus marsupium Roxb. 


Randia brandisii Gamb. 
Rauvolfia densiflora Benth. 
R. serpentina Benth. 
Rhinacanthus nastus Kurz. 


Salvia officinalis Linn. 

Sesbania sesban (L) Mert. 

Solanum xanthocarpum Schrad & 
Wendl. 

Sopubia delphinifolia G. Don. 

Soymida febrifuga Juss. 

Stephania hernandifolia (Willd) Walp. 

Strobilanthes ciliatus Nees. 

Strychnos colubrina Linn. 

S. nuxvomica Linn. 

Swertia decussata Nimmo. 


Thlaspi arvense Linn. 

Tiliacora acuminata (Lam) Miers. 
Tinospora cordifolia (Willd) Miers. 
Toddalia asiatica Lam. 

Tylophora indica (Burm) 


Urginea indica Kunth. Merr. 


Vitex negundo Linn. 
Vitis venifera Linn. 


Xanthium strumarium Linn. 


Zingiber officinale Rosc. 
IV. MADRAS AND SOUTH INDIA: 


Adhatoda vascia Nees. 

Aegle marmelos Correa. 
Anamitra cocculus (L) W. & A. 
Andrographis paniculata Nees. 
Anisomeles indica (L) Kuntze. 
Aristolochia bracteata Reiz. 

A. indica Linn. 

Artemisia vulgaris Linn. 
Azadirachta indica Juss. 


Barleria prionitis Linn. 


Cassia alata Linn. 

C. angustifolia Vahl. 

C. obtusa Roxb. 

Citrullus colocynthus Schrad. 
Clerodendrum viscosum Vent. 
C. phlomidis Linn. 

C. serratum (L) Moon. 


Datura meteal Linn. 


Eclipta prostrata Linn. 

Elettaria cardamomum Maton. 
Emblica officinalis Gaertn. 
Enicostemma verticillatum (L) Eng}. 


Gloriosa superba Linn. 


Hemidesmus indicus R. Br. 
Holarrhena antidysenterica Wall. 


Lawsonia inermis Linn. 
Mimusops elengi Linn. 
Manilkara hexandra (Roxb) Dub. 


Ocimum basilicum Linn. 
O. sanctum Linn. 


Papaver somniferum Linn. 
Pedalium murex Linn. 
Phyllanthus niruri Linn. 
Piper longum Linn. 
Plumbago zevlanica Linn. 
Pongamia pinnata (L) Merr. 
Psoralea corylifolia Linn. 


Rauvolifia serpentina Benth. 


Salvia officinalis Linn. 

Scilla indica Baker. 

Solanum xanthocarpum Schrad. & Wendl 
Strychnos nuxvomica Linn.. 

Swertia augustifolia Buch-Ham. 


Tamarindus indica Linn. 
Tinospora cordifolia (Willd) Miers. 


Vitex negundo Linn. 
Vitis venifera (in Mysore and Kurnool) 
Linn. 


Zingiber officinale Rosc. 





A RECENT SURVEY OF MEDICINAL PLANT RESOURCES OF LAHUL 
VALLEY (PUNJAB, INDIA) 


M.A. RAU 


Botanical Survey of India, Dehra Dun, India 


The author, on behalf of the Botanical Survey 
of India, recently undertook a tour in Lahul 
Himalayas for the collection of plants for the 
Regional and Central National Herbaria. The 
area covered during this tour lies between 32°22’ 
and 32°35’ N and 77°00’ and 77°15’ E, from the 
Rohtang Pass (4000 m.) to Keylang, a distance of 
32 trekking miles. The Lahul Valley is drained by 
the two main rivers, Chandra and Bhaga which 
confluence at Tandi near Keylang to form the 
Chandrabhaga which in its further course is 
known as the Chenab. No part of this valley is 
situated at an altitude less than 3000 metres and 
all the plants included in this account were collect- 
ed above this altitude up to about 4000 m. Nearly 
a hundred years ago, an account of the plants of 
Lahul was published by J.E.T. Aitchison,! in 
which the plants collected by Rev. Heinrich 
Jaeschke of the Moravian Mission have been 
enumerated. Of the 283 species listed in this 
paper, only 77 were reported as occurring at 
altitudes above 3300 m. Plants of economic 
importance were also mentioned including eleven 
medicinal plants. Sir George Watt2 wrote a 
note on the vegetation of British Lahul. There 
have been some recent collections from the valley, 
the most important of which has been that of 
N.L. Bor who spent nearly 3 months in the valley 
and made an extensive collection. These speci- 
mens are housed in the herbarium of the Forest 
Research Institute at Dehra Dun but no published 
account of the above collection exists. 


In his recent tour of the valley during the 
summer of 1958, the author collected more than 
200 species in the altitude range 3000 to 4000 m.., 
of which 67 are reported to possess medicinal 
properties according to the Glossary of Indian 
Medicinal Plants.3 Some of the important high- 
altitude medicinal plants are also being cultivated 
in the valley among which may be mentioned 
Saussurea lappa-Clarke and Podophyllum emodii 
Wall. During the present tour it has been ob- 
served that there are a number of plants which 
could be exploited as they occur in abundance. 
For example, extensive patches of Caltha palustris 
L., Thymus serpyllum L., Pedicularis punctata Dene., 
and others are found on hill slopes. Caltha 
palustris L. in particular is reported to contain 
Helleborin and Veratrin and as such deserves 
further study. There are other valuable plants 


occurring in the valley, viz., Artemisia dracunculus L.. 
Physochlaina praelta Hook. f., Ephedra gerardiana 
Wall. There are still others which need further 
study for their medicinal properties. In this 
group may be mentioned the various species of 
Astragalus, Potentilla, Allium, Bergenia, ete. 


Summary 


During a recent tour in Lahul Himalayas for 
the collection of plants for the Regional and 
Central Herbaria of the Botanical Survey of India, 
opportunity was taken to gather information on 
the medicinal plant resources of the area. Of the 
two hundred species collected in the altitude range 
of 3 to 4000 metres, during this tour, 67 species 
are reported to possess medicinal properties 
according to published literature. Some of the 
important high-altitude medicinal plants are also 
being cultivated in the valley among which may be 
mentioned Saussurea lappa Clarke and Podophyllum 
emodii Wall. There are several plants growing 
in abundance which deserve further study and 
some of which could be exploited. Caltha 
palustris L., which is reported to contain Helleborin 
and Veratrin, Artemisia dracunculus L., Physochlaina 
praelta Hook. f., Ephedra gerardiana Wall. and 
species of Pedicularis, Potentilla and Allium are 
among those deserving further study. 


_ Brief description of the species collected and an 
indication of their medicinal properties as recorded 
in literature are given in Appendix. 


Appendix 
Medicinal Plants Collected 
RANUNCULACEAE 
Anemone obtusiloba D. Don. FBI. 1:8.—A 
densely tufted hairy herb with trilobed leaves and 
lemon yellow flowers, 3 cms dia. On hill slopes 


near Rohtang Pass, 4000 m. Seeds emetic and 
purgative. Roots also useful. 


in Lahul 


Thalictrum minus L.—A large herb. Leaves 
sheathing. Leaflets nearly 1 cm. long, 3-lobed, 
toothed. Achenes about 6, ribbed, narrowed 
towards ends. On a hill near Tandi, 3300 im. 
Infusion of leaves or decoction of roots useful 
in fevers. 


Caltha palustris L. FBI. 1:21.—A common 
herb of moist regions found most abundantly 





ma 
1er 
his 


for 
ind 
lia, 


the 
nge 
>1es 
ties 
the 
ilso 
be 
lum 
ing 
and 
Itha 
rin 
1ina 
and 
are 


lan 
ded 


and 
ypes 
and 


aves 
bed. 
wed 

m. 
eful 


mon 
ntly 





MEDICINAL PLANT RESOURCES OF LAHUL VALLEY (PUNJAB, INDIA) 203 


alongside streams along hill slopes. The cordate 
leaves, 10 cms dia. Flowers 2—4 cms. dia. yellow. 
Very common throughout, Kothi-Gondla. 2500- 
3500 m. Roots contain Helleborin and Veratrin. 


Aquilegia vulgaris L. FBI. 1:24.—A large herb 
with large white spurred flowers. Near Gondla 
3000 m. Poisonous. 


Delphinium denudatum Wall. FBI. 1:25.—A 
large herb with blue flowers, spurred. 2500-3500 m. 
Roots, bitter, stim., alter., tonic, adulterant for 
aconite. 


Berberis jaeschkaeana C.K. Sch. Bull. Herb. 
Boiss. Ser 2.5: 399, 1905.—A rigid shrub with 
yellow flowers, 1 cm. dia. Sissu-Gondla: On hill 
slopes 3200 m. Needs chemical investigation. 


Podophyllum emodii Wall. ex Royle. FBI. 
1:112.—Near Gondla village. Perhaps in cultiva- 
tion. Rhizome and roots, hepatic, stim., cholag., 
purg. 


PAPAVERACEAE 


Meconopsis aculeata Royle. FBI. 1:118.—The 
well known Himalayan Blue Poppy with sky blue 
flowers. Sissu-Gondla. 3200 m. Root considered 
narcotic and poisonous. 


FUMARIACEAE 


Corydalis ramosa Wall. FBI. 1:125.—A herb 
with dissected leaves and yellow spurred flowers. 
Tandi. 3500 m. Sap of plant employed in eye 
diseases. 


CRUCIFERAE 


Barbarea vulgaris Br. FBI. 1:134.—A_ herb 
with characteristic aroma and yellow flowers. 
Khoksar. 3200 m. In Spain and La Reunion 
leaves and plant used as stim. etc. 


Cardamine impatiens L. FBI.  1:138.—An 
annual with small white flowers. Khoksar in moist 
situations. 3400 m. Plant stim. diur. 


Arabidopsis thaliana (L.) Heyn. (Sisymbrium 
thalianum (L.) Gay. FBI. 1:148.—Khoksar. 3300m. 
Used in Spain to cure sores in the mouth. 


Capsella bursa-pastoris (L.)Medic. FBI. 1:159. 
Kothi-Khoksar. 2800-3400 m. Seeds. stim. Plant 
astring. antiscorb. in haematuria and dropsy. 


VIOLACEAE 


Viola biflora L. FBI. 1:182.—Rohtang. 3500- 
40CO m. Root emet. Flowers, emol. diaphor. an- 
tisp. Leaves, emol. laxt. 


CARYOPHYLLACEAE 


Arenaria_ serpyllifolia L. FBI. 1:239.—Herb 
used in China for bladder diseases. 


MALVACEAE 


Malva rotundifolia L. FBI. 1:320.—A prostrate 
herb with thick rootstock and pale violet flowers. 
Seeds, Leaves and Plant. Varioususes. 


LINACEAE 


Linum perenne L. FBI. 1:411.—A_ perennial 
herb with blue flowers, 2 cms. dia. Tandi. 3000 m. 
Seeds, considered emol. 


GERANIACEAE 


Geranium wallichianum Sw. FBI. 1:430.—Very 
common on grassy slopes. Flowers large, bluish, 
purple-streaked. Khoksar to Tandi, 3200 m. 
Herb used in ailments of teeth and eyes. 


LEGUMINOSAE 


Lotus corniculatus L. FBI. 2:91.—A perennial 
herb with yellow flowers. Common on grassy 
slopes, Sissu. 3200 m. Reported to contain HCN- 
glucoside. 


Astragalus species.—Several species of the 
above genus found in the valley deserve further 
study. 


ROSACEAE 
Potentilla species.—Need further study. 


Cotoneaster nummularia Fisch. & Mey. FBI. 
2:386.—A rigid spreading shrub with small white 
flowers. Common in the valley above 3000 m. 
Plant, aper., stomachic. 


SAXIFRAGACEAE 


Bergenia stracheyii Engl. f. Saxifraga  stra- 
cheyii Hook. f. & Thoms. FBI 2:398.—A fleshy 
herb amidst boulders with pale rose coloured 
flowers. Needs further study. 


Ribes orientale Poir. FBI. 2:410.—A shrub on 
rocks. Flowers in racemes. At Tandi, 3500 m. 
Berries purgative. 





CUCURBITACEAE 


Melothria heterophylla Cogn. (Zehneria um- 
bellata Thw. FBI. 2:625).—Near Kothi on way to 
Rohtang. 2500 m. Juice of root and leaves medici- 
nal. 


UMBELLIFERAI 


Bupleurum falcatum L. FBI. 2:676.—A_ herb, 
habit variable with small yellow flowers. 3200 m. 
Roots useful in liver troubles and as diaphor. 


Carum carvi L. FBI. 2:680.—A cultivated herb 
common throughout upto 4009 m. Fruits, stomach 
carmin. 


Ferula jaeschkaeana Vatke. FBI. 2:708.—A 
large herb with large compound umbel of yellow 
flowers. Gondla. 3300 m. Gum resin useful. 


Heracleum species.—Two species were collect- 
ed which deserve further study. 


RUBIACEAE 


Galium aparine L. FBI. 3:205.—A rambling 
herb with sticky fruits. Gondla 3300 m. Expressed 
juice of plant-aper., diur., antiscorb. 


Galium verum LL. FBI. 3:208.—Common on 


rocks on hills around Tandi. 3500 m. Expressed 
juice or decoct. in epilepsy and hysteria. 


VALERIANACEAE 
Valeriana species.—Two specimens were collec- 


ted which could not be exactly determined. One 
of them approximates to V. hardwickii Wall. 


DIPSACACEAE 


Morina coulteriana Royle. FBI. 3:216.---This 
tall spinescent herb with yellow flowers needs 
study since M. persica is mentioned as a drug plant. 


COMPOSITAE 


Achillea millefolium L. FBI. 3:312.--An erect 
herb with highly dissected leaves and crowded 
heads. Manali to Sissu. 2000—3400 m. Herb. 
diaphor., stim., tonic, emmen. and other uses. 


Artemisia dracunculus L. FBI. 3:321.—An erect 
aromatic herb with 3-forked leaves and greenish 
heads. Sissu-Tandi. 3300m. Aromatic leaves: 
aper., stomach., stim. febrifuge. 


-. Rau 


Artemisia maritima L. FBI. 3:323.— A strongly 
aromatic herb with minutely dissected leaves. 
Keylang. 3500 m. Anthelm. 


Carduus nutans L. FBI. 3:361.—An erect herb 
with fascicled heads. Keylang, 3500 m. Flowers 
febrifuge. 


Saussurea lappa Clarke. FBI. 3:376.—Culti- 
vated in the valley. The well known ‘KUTH’ 
of commerce. 


Taraxacum officinale Wigg. FBI. 3:401.—The 
Dandelion. Root, tonic, aper., kidney and liver 
disorders. 


CAMPANULACEAI 


Codonopsis ovata Benth. FBI. 3:433.—A tall 
herb upto a metre in height with bell-shaped 
flowers. In fields near Tandi. 3300m. Roots 
and leaves used for bruises etc. 


ERICACEAE 


Rhododendron lepidotum Wall. FBI. 3:471. 
A stunted shrub with glandular leaves and purplish 
flowers. Near Rohtang, 3500-40COm. Leaves 
arom. stim. 


ASCLEPIADACEAE 


Cynanchum vincetoxicum Pers. FBI. 4:22.—An 
erect herb with sessile opposite leaves and yellow 
flowers. Plant poisonous. Root-emetic. 


GENTIANACEAE 
Gentiana tenella Fries. FBI. 


on moist slopes with blue flowers. 
Deccet. of plant given in fevers. 


4:109.—A herb 
Gondla 3300m. 


BORAGINACEAE 


Cynoglossum wallichii G. Don. FBI. 4:157.-— 
A large hairy herb with blue flowers. Khoksar- 
Sissu. 3200m. Juice of root useful. 


Arnebia benthamii (Wall. ex G. Don.) I. M. 
Jhonston (Macrotomia benthamii D.C. FBI. 
4:177)—A rough hairy herb with blue flowers in 
dense inflorescences. Locally known as BALSAD. 
Gordla. 3500 m. Plant considered useful in 
diseases of tongue and throat. 


Onosma hispidum Wall. (O. echioides Clarke in 
FBI. 4:178. non Linn).—A profusely hispid herb 
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with white tubular flowers. Sissu 3400 m. Leaves. 
flowers, root, various medicinal uscs. 


CONVOLVULACEAE 


Convolvulus arvensis L. FBI. 4:219.—A twiner 
with ovate cordate leaves and pale tubular flowers. 
Tandi 3209 m. Root purgative. 


SOLANACEAE 


Physochlaina praelta Hook. f. FBI. 4:244.—A 
herb with greenish tubular flowers with exserted 
stamens. Ona dry hill slope near Tandi. 3500 m. 
Poisonous. 


Hyoscyamus niger L. FBI. 4:244.—A herb with 
purple veined tubular flowers. Khoksar 3200 m. 
Leaves sedative, narcotic and various other uses. 


SCROPHULARIACEAE 


Verbascum thapsus L. FBi. 4:250.-A woolly 
herb with yellow flowered spikes. Common 
throughout. Herb, leaves, seeds, roots, various 
medicinal uses. 


Euphrasia officinalis L. FBI. 4:305.—A small 
herb with dull white flowers. Sissu 3200 m. Herb 
bitter astring., tonic, in eye disorders, etc. 


Pedicularis pectinata Wall. FBI. 4:306.—-A tall 
herb with purplish flowers in bracteate spikes. Tandi 
3500 m. Plant diur. Pounded leaves for haemo- 


ptysis. 


Pedicularis punctata Dene. (P.  siphonantha 
D. Don). FBI. 4:313.—Abundant along streams 
and in moist places above 3000 m. Plant used as 
diur. 


OROBANCHACEAE 


Orobanche epithymum DC. FBI. 4:325.— 
Parasitic on Thymus serpyllum and Artemisia sp. 
Common. 3500 m. Needs study particularly 
because it is parasitic on such plants as Thymus 
and Artemisia. 


LABIATAE 


Thymus serpyllum L. FBI. 4:649.—-A spreading 
aromatic plant. Common on hill slopes 2 to 4000 
m. Herb, seeds and oil various medicinal 
uses. 


Calmintha clinopodium Benth. FBI. 4:650.— 
An erect herb with flowers in whorls. Gondla 
3300 m. Plant astring., carmin., heart tonic. 


Prunella vulgaris Royle, FBI. 4:693.-- An erect 
herb with purple flowers. Kothi-Gondla 2500-3500 
m. Herb, green leaves various medicinal uses. 


PLANTAGINACEAE 
Plantago major L. FBI. 4:705.—A large herb 


with spike 20 cms. long. Tandi. 3500 m. Seeds, 
tonic; stim., leaves and roots, in fevers. 


Plantago brachyphylla Edgew. FBI. 4:706.— 
A small prostrate herb with spikes 8-10 cms. 
Rohtang 4000 m. leaves applied to wounds. 


POLYGONACEAE 


L. FBI. 5:26.—Kothi- 
Herb, dried root and 


Polygonum aviculare 
Tandi. 2500 to 3500 m. 
seeds used in medicine. 


Polygonum viviparum L. FBI. 5:31.—Along 
water margins, Khoksar to Sissu. 3400 m. Root, 
various uses. 


Rheum webbianum Royle. FBI. 5:57.—A large 
herb on precipitious rock edges. Khoksar-Tandi 
3300 m. Root, laxative. 


Oxyria digyna Hill, FBI. 5:58.—An erect soft 
herb with cordate reniform leaves. Khoksar 3400 m. 
Plant, cooling. 


THYMELEACEAE 


Wickstroemia canescens Meissn. FBI. 5:195.--A 
shrub with cymose clusters of yellow tubular 
flowers. Kothi to Rahla 2500-3000 m. Needs 
investigation since other species have medicinal 
properties. 


URTICACEAE 
Urtica dioica L. FBI. 5:548.—-A common nettle. 


Sissu 3400 m. Root diur. Decoction of plant other 
uses. 


CUPUL Fi RAE 
Alnus nitida Endl. FBI. 5:600.---A tree with 
short pendulous spikes upto 3000 m. Bark contains 
tannin. 


GYMNOSPERMS-GNETACEAE 


Ephedra gerardiana Wall. FBI. 5:640.—A rigid 


shrub with male structures. Tandi on 
3500 m. Various uses. 


rocks, 





CONIFERAE 
Juniperus communis L. FBI 5:646.—A stunted 
shrub with cones. On rocks near Tandi 3400 m. 
Fruit and Oil, diur., carmin., stim., in ‘dropsy, etc. 


MONOCOTYLEDONS—ORCHIDACEAE 


Orchis latifolia L. FBI. 6:127.—A_ ground 
orchid with purple flowers. Sissu to Tandi 3200m. 
Tuber yields Salap. expect. astring. 


IRIDACEAE 
Iris kumaonensis Wall. FBI. 6:274.—Near 
Khoksar 3200 m. very common on hill slopes. 
Roots and leaves given in fevers. 


NAIADACEAE 


Triglochin palustris L. FBI. 6:563.—A scapige- 


- Rau 


rous herb with flowers on long scape. Tandi 3500 
m. Contains HCN. 


PTERIDOPHYTES-EQUISETACEAE 


Equisetum arvense L.—In moist situations on 
way to Khoksar. 3200m. Herb used in Germany 
as diur. Has haemostatic properties. 
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DISTRIBUTION OF SOME IMPORTANT MEDICINAL PLANTS OF WEST PAKISTAN 


IKRAM ILAHI CHAUDHRI 
Department of Botany, University of Sind, Hyderabad, West Pakistan 


Botanical survey of medicinal plants was initiat- 
ed in Pakistan when the Pakistan Government 
appointed a technical mission to report on the 
medicinal plant resources of Azad Kashmir in the 
year 1949. The members of this technical mission 
besides the author were Dr. Ali Ahmad, then 
Director of Development, Government of Pakis- 
tan; the late Dr. Bashir Ahmad, then Director; 
Institute of Chemistry, Punjab University, Lahore, 
and Agha Ghias-ud-Din Ahmad, Professor of 
Botany, Agricultural College, Lyallpur; and their 
report was published in 1949.1 The author was 
later sent to Chitral by the Pakistan Government 
to survey the medicinal plant resources of Chitral 
State2 and on return was appointed Economic 
Botanist to carry out botanical survey of medicinal 
plants of Pakistan. 


A summarised account of the results of this 
survey work has been presented in this article. 
This survey work was mostly qualitative in nature 
and the only quantitative botanical survey of 
medicinal plants undertaken so far has been of 
Kaghan valley by Chaudhri.3 


The medicinal plants form an important part 
of the vegetation of West Pakistan. The number 
of plants which are supposed to be of some 
medicinal value exceeds 1,500 species. Most 
of them are, however, of local importance and 
others are used generally in the two indigenous 
systems of treatment, namely Unani and Ayur- 
vedic. In this article mention is only made of 
medicinal plants having some commercial im- 
portance or those which have the potentiality 
of becoming commercial drugs. In West Pakistan, 
research on the cultivation of medicinal plants is 
mainly being carried out at the Agricultural 
College, Lyallpur, and the Pakistan Forest Research 
Institute, Abbottabad. Various aspects of 
cultivation of medicinal plants in Pakistan have 
been discussed by Chaudhri.4 The medicinal 
plants growing wild are taken care of by the Forest 
Department. West Pakistan can be divided into 
three natural regions as far as the medicinal plants 
are concerned, namely, (a) the plains, (b) moist 
Himalayan region and (c) the arid hills of western 
and northern parts of West Pakistan. 


(a) Medicinal Plants ot the Plains 


The West Pakistan plains are a vast alluvial 
region having been deposited by the river Indus and 


its tributaries. It is mostly dead level to the eye 
approximately gaining after every mile one foot in 
elevation. The top soil generally contains very 
high quantities of salts due to excessive evaporation 
and low rainfall. The salts show up in the form 
of white incrustations during the dry periods of the 
year. The salts consist of mostly chloride, sulphate 
and carbonate of sodium in varying proportions. 
In the Indus delta region mud swamps are found 
along the sea coast and in the canal colonies due to 
the seepage of water some areas have become 
waterlogged. The most characteristic feature of 
this area is salinity coupled with high water 
table. Detached low hills are found scattered 
throughout the plains. These are calcareous in 
nature and are the uncovered high tops of the 
subterranean mountains over which alluvial soil 
has not been deposited. In the Thal, Cholistan 
and Thar deserts one comes across shifting sand 
dunes. Mainly two types of dunes are found in 
these regions, namely, longitudinal ridges parallel 
to the prevailing winds and the transverse type 
which lie ata right angle to the dominant wind 
direction. The climate of this region in relation 
to vegetation has been discussed by Chau- 
dhri5 The annual average rainfall in the 
area is 7.7” at Karachi, 7.09” at Hyderabad, 
3.70” at Sukkur, 3.60” at Jacobabad, 7.05” at 
Multan, 10.04” at Montgomery, 19.21” at Lahore. 
9.09” at D. I. Khan, 11.11” at Bannu and 13.56” 
at Peshawar. 


The most important wild medicinal plants of 
this region are Plantago ovata Forsk, Peganum 


harmala L, Citrullus colocynthis Schrad, Acacia 
arabica Willd and Cassia angustifolia Vahl 
Plantago ovata Forsk, and Peganum harmala L. 
are found in the ‘rakh’ forests. Plantago ovata 
Forsk, is a winter annual and grows wild in the 
northern parts of the plains having pronounced 
winter rains. In the Peshawar, Rawalpindi and 
Lahore divisions the seeds of this plant are collect- 
ed by the local population in the month of April. 
It is also cultivated on a small scale throughout 
the plains. Peganum harmala is also found mostly 
in the northern plains having pronounced winter 
rains. It is a perennial plant and avoids saline 
soils. The seeds of this plant are collected in 
large quantities in summer months and are ex- 
tensively used in the indigenous systems of medi- 
cine. Cassia angustifolia Vahl is a ruderial species 
mainly growing along the roads, railway tracts 
and other areas under the human influence in the 
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southern parts of the plains. Large scale collection 
of leaves of this plant used to be carried out for 
export before the establishment of Pakistan but it 
has not been possible to establish export of this 
valuable drug after the migration of the Hindus 
who used to handle this trade. At present it is 
collected only for local consumption. Citrullus 
colocynthis Schrad is found in’ the sandy 
desert region of Thar, Cholistan and Thar and 
is a plant good for building sand dunes. Large 
scale collection of the fruits is carried out from this 
region for its use in the indigenous and veterinary 
medicines. The fruits are not peeled before drying 
and hence these cannot be used in the Western 
system of medicine. Extensive forests of Acacia 
arabica Wild are found in the riparian tract of the 
lower parts of the plains along the Indus river. The 
gum, fruits and bark are used extensively in the 
indigenous system of medicine. 


In recent years in the West Pakistan plains 
large areas have been brought under cultivation by 
constructing one of the greatest canal irrigation 
system of the world from Indus and its tributaries. 
This region constitutes one of the most important 
potential source of cultivated medicinal plants. 
At present medicinal plants belonging mostly to 
condiment and spice crops like Capsicum annum L, 
Carum carui L, Curcuma longa L, Coriandrum 
sativum L, Feoniculum vulgare Goerth, Mentha 
piperita L, Peticedanum graveolens Benth, and 
Rosa damascena Mill, are cultivated on a commer- 
cial scale in this region. Besides the above 
mentioned spice and condiment plants, Papaver 
somniferumL, and Ricinus communis L, are also 
grown ona large scale. There are immense 
possibilitiesof extending the cultivation of the above- 
mentioned plants. In some cases lack of data 
about the quantities required is a great hinderance 
in further extension of its cultivation because even 
a few more acres may result in over-production 
and unprofitable prices. 


(b) Moist Himalayan Region 

This region comprises Azad Kashmir, Murree 
Hills, Hazara district and Swat. The annual 
rainfall in this region is above 46” and whole of 
the tract is mountainous. In the lower scrub 
forest up to 3,000 feet height are found Acacia 
catechu Willd, Cassia fistula L, and Adhatoda 
vasica Nees,. In these forests olive plantation has 
been raised after grafting them on the stock of 
Olea cuspidata Wall, which is common tree of this 
region. Between the altitude of 3,000 to 5,000 
feet are found forests of Pinus longifolia Roxb, 
which are tapped for their resin which is processed 
at Jallo near Lahore and now also at Havelian in 
Hazara district. At present this is the only 
conifer where resin resources have been properly 
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explored. The temperate zone conifer forests 
between the altitude 5,500 to 11,500 feet are very 
rich in a number of medicinal plants like Aftropa 
belladonna L, Valeriana wallcichi D.C., Podophyllum 
emodi Cowan, Viola serpens Wall, Colchicum 
luteum Baker, Dryopteris  filix-max, Berberis 
lycium Royle, Gentian kurroo Royle, growingas forest 
undergrowth. Details about Aftropa belladonna 
and Podophyllum emodi have been given by 
Chaudhri. 6,7 In the subalpine and alpine regions 
are found Rheum emodi Wall. Picrorhiza kurrooa 
Benth and Saussurea lappa, Clarke Datura stramoni- 
um Land Hysocymus niger, L. are common weeds in 
the maize fields and waste areas around villages 
in this region. So far from the development point 
of view this region has been completely neglected. 
No attention is generally paid by the forest 
authorities regarding artificial regeneration of some 
important medicinal plants growing as forest 
undergrowth. In the absence of any step for 
artificial regeneration uncontrolled collection in 
the past has resulted in the scarce distribution of 
many useful species. 


(c) Medicinal Plants of Arid Hills 


The western and northern arid hilly region 
consists of Baluchistan, Waziristan, Kurram, 
Khyber, Chitral, Indus Kohistan, Gilgit and upper 
parts of the valleys of Dir, Swat, Kaghan and 
Kishan-Ganga. As a result of aridity and soil 
erosion there is generally no top soil on the basic 
rocks of the hills. The valleys between the hills 
are generally fertile and cultivation is restricted to 
these depending on the availability of water for 
irrigation. The most characteristic feature of this 
region is rainfall which is mostly received during 
the winter and spring months. Thus the climate 
resembles that of the mediterranean region in this 
respect. The average annual rainfall in this region 
ranges from 4.84” at Pangur, 9.44” at Quetta. 
10.83” at Fort Sundeman, 12.6” at Wana, 13.0” 
at South Miranshah, 29.25” at Parachinar, 18.0” 
at Drosh, 13.6” at Chitral, 5.18” at Gilgit and 6.3” 
at Skardu. In northern parts of this region the 
greatest glaciers of the world outside the polar 
region are found. 


As the other forest and agricultural resources 
are very much limited in this region, the develop- 
ment of medicinal plants is of great importance 
for the local population. Already good results 
have been achieved regarding the utilization of 
Artemisia maritima L, and Ephedra gerardiana 
Wall, which are the most important medicinal 
plants of Pakistan and have been dealt in some 
detail by Chaudhri. 8.9 The most important 
wild medicinal plants of this region are Artemisia 
maritima L, Ephedra gerardiana Wall, Juniperus 
marcropoda Boiss, Carum bulbocastanum C. Keck, 
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Ferula  asafoetida Boiss, Thymus — serpyllum 
L, Rheum emodi Wall, and Acacia senegal Willd. 


In the low calcarious hilly tract of Hyderabad, 
Karachi, Lasbela and Mekran regions Acacia 
senegal Willd, is found in varying densities de- 
pending on the rainfall. This plant is restricted 
to the hills which are not under the influence of 
winter rains in the southern parts of the country. 
At present gum arabic is being extracted only on a 
limited scale. The forest department is carrying 
out investigations in the Hyderabad region, to 
find out the best season for gum collection. There 
are great possibilities of increasing gum production 
for export and internal consumption. 


Ephedra gerardiana Wall is found throughout 
the region between the altitudes of 6,000 to 14,000 
feet. It is restricted to the arid bare rocky 
mountains growing among the crevices and in 
certain places it is almost the sole vegetation. At 
present the plant is collected only from the 
Baluchistan region because of the nearness of the 
source to the Ephedrine factory at Quetta. All 
the Ephedra gerardiana Wall plants growing in 
Baluchistan are owned by the Forest Department 
and their branches are collected from the beginning 
of October to the middle of December. The 


present annual consumption of the crude drug in 


the factory is around 1,000 tons. Pakistan has a 
world monopoly for meeting the entire world 
demand for natural ephedrine but is facing serious 
competition with the synthetic drug. 


Artemisia maritima L source of santonin in 
Pakistan is found wild throughout this region. It 
is one of the pioneer plants which likes stony places 
and soil erosion seems to help its spread. It grows 
pure over large areas between the altitudes of 5,000 
to 14,000 feet and in these regions few other plants 
can compete with it. Pakistan has become one 
of the largest santonin-producing countries of the 
world with a present annual production of over 
1,000 tons of crude drug and has the potentialities 
of producing unlimited quantities of the drug. It 
used to be collected from the Rattu area of the 
Gilgit Agency from the wild sources until recently 
but at present the entire supplies come from the 
upper Kurram valley where this plant has been 
introduced as a cultivated crop. The aerial parts 
of the plant at ground level are cut from August 
to September under the supervision of the Agri- 
culture Department. After determining the price 
on the basis of santonin content the drug is des- 
patched to the factory at Rawalpindi. 


Juniperus macropoda Boiss forests are found 
throughout this region between the altitudes of 
6,500 to 14,000 feet. The most important 
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Juniperus tract occur in Baluchistan where they 
are estimated to cover a total area of not less thag 
1,500 square miles. The flowers appear in spring 
and fruit ripens in September and October in the 
second year. The berries are collected on a limited 
scale for local consumption and export to India. 
There are possibilities of further expansion of 
trade in Juniper berries. Juniperus communis L, 
is also found in abundance in the alpine region 
between 11,000 to 13,000 feet. Thymus serphyllum 
L, is found throughout the juniper tract and large 
quantities of this can be collected from this region. 


Ferula asfoetida Boiss grows in the desert region 
over an area of about 2,000 square miles of 
Baluchistan adjoining the Afghanistan border. 
The drug is collected in May ani June when the 
top of the root stock is exposed and a slice from 
the top cut off. The dried latex is collected after- 
few days and this process is repeated till the latex is 
exhausted in the root stump. In the Gilgit and 
Chitral areas are found allied species like F. 
jaeschheana Vathe and F. narthex Boiss. which 
can also yield the drug. About 25 maunds of the 
drug is produced every year in the Baluchistan 
region, and its purity is certified by the Forest 
Department. 


The wild black caraway is collected by the 
local population in Baluchistan and Gilgit and 
other adjoining areas. The caraway mainly consists 
of seeds of Carum bulbocastum C. Keck but seeds 
of other allied wild species also constitute the 
caraway. Carum bulbocastum C. Koch grows wild 
in very arid regions, and attempts to cultivate it in 
Baluchistan have not met with success. The 
collection of the seeds start on the same day by 
agreement by all the population of the area. The 
estimated quantity of seeds collected is about 
8,000 Ibs., per year. 


Rheum emodi Wall is found in comparatively 
drier areas of Baluchistan, Waziristan, Kurram 
and Khyber between the altitudes of 8,500 to 
12,000 feet and is collected on a small scale. An- 
other species Rheum tibeticum Maxim is found 
in abundance in Chitral and Gilgit. Both of 
these species are good substitute for the official 
drug obtained from Rheum peltatum. 


The areas under conifer forests have common 
medicinal plants of the moist temperate forests of 
Western Himalaya like Podophyllum emodi Wall, 
Valeriana wallichi DC, Viola serpens Wall and 
Saussurea lappa Clarke. 


Among the cultivated medicinal plants of this 
region the most important are Papaver somniferum 
L, Cannabis sativa L and Olea europea L, besides 
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Artemisia maritima L. Papaver somniferum L, is 
cultivated throughout this region. In the tribal 
areas of this region like Gilgit, Chitral, Swat, 
Khyber and Waziristan its cultivation is specially 
popular because it is not under the control of the 
Excise Department. The seeds are sown in 
spring and collection of opium is done mostly 
during the summer months. Cannabis sativa L, 
is cultivated on a fairly large scale towards the 
Thurkho and Mastung side of Chitral and _ in 
northern parts of Gilgit Agency. This crop 
needs a very specialized type of climate for gum 
production which should be free from rain and 
should be cold. The cultivated plants belong to 
different variety than the wild species as the 
cultivated plants have more compact inflorescence 
and bigger seeds. It is sown in April and harvest- 
ed in November. After drying, leaves and flower- 
ing tops are rubbed against a thick cloth bound on 
the mouth of a big vessel. The resinous matter 
called ‘charas’ goes down into the vessel. It is 
gently heated and grounded to make it of uniform 
consistency. About 8,000 Ibs., of ‘Charas’ is 
produced every year in Chitral and adjoining 
regions of Gilgit. 


Plantations of Olea europoea L, have been 
raised in Baluchistan and other parts of West 
Pakistan in the scrub forest of Olea cuspidata 
Wall by grafting it over the stock of the indigenous 
species. Such plantations have started bearing 
recently but so far fruiting has not been so profuse 
as in its home countries in the Mediterranean 
region. 


Concluding Remarks 


In West Pakistan plains even after fully 
utilizing the water resources millions of acres will 
still remain unirrigated. There is a great need 
for searching and developing plants which could 
grow in such regions without any irrigation in the 
so-called waste lands. In the sandy desert region 
Citrullus colocynthis Schrad grows wild. This is 
one of the best plants to bind the sand dunes which 
is so very important to save the fertile irrigated 
lands from the onward march of shifting sand dunes 
in the Thar, Cholistan and Thal regions. If its 
medicinal aspect is also utilized on scientific lines 
in addition to its utility of binding sand dunes, it 
being a pharmacopoeial drug can bea source of 
revenue. 


Cassia angustifolia Vahl, is another wild plant 


which is very drought resistant. This has also 
great potentiality of being grown on a large scale 
in the catchment areas between the valleys of the 
low hills in the arid region of Karachi and 
Hyderabad. In the valleys between the detached 
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hills where dry farming is being carried out by 
constructing bunds to catch rain water it can be 
grown without any difficulty. Another plant 
which is able to flourish under arid condition of 
Karachi is Aloe vera L. This plant holds great 
promise of becoming important commercial drug 
of this region. Aloe vera L, was introduced into 
the graveyards but now it has run wild and many 
plants of this are found to grow in the waste lands 
in the Karachi area. 


In the western and northern arid mountainous 
region of West Pakistan Artemisia maritima L, has 
already made history. This is the most common 
plant of this tract and is now extensively cultivated 
in the upper Kurram valley. The wild medicinal 
plants like Carum bulbocastanum C. Kock, Ferula 
asfoetida Boiss, Rheum emodi Wall, Acacia senegal 
Willd of this region are one of the most drought 
resistant plants of the world. It is important to 
know their autoecology so that they could be 
grown more extensively. At present no regenera- 
tion measures are being undertaken which are so 


essential to sustain the continuous yield of these 
drugs. 


The greatest need of the time is to take up 
development measures to organize the production 
of drugs on scientific lines. There are great 
possibilities for finding substitutes for the imported 
drugs or introducing entirely new remedies into 
scientific medicine. Such work in the past is 
responsible for bringing into use a large number 
of crude drugs like Podophyllum emodi Wall, 
Rheum emodi Wall, Ephedra gerardiana Wall, 
and Artemisia maritima L, which grow wild in 
West Pakistan and have thus come into use as 
good Pakistani substitutes for the official variety 
of drugs. Many more such examples can be cited 
where Pakistani drugs which otherwise perished 
unobserved in nature gained economic importance 
in the world. It is also definite that out of the large 
number of drugs used in the indigenous systems 
there must be at least some which deserve the 
reputation they have earned as cures. Such drugs 
need to be worked out scientifically. 


The drug trade in Pakistan is faced with the 
difficult task of obtaining genuine crude drugs as 
can be seen by the survey report of Chaudhri and 
Kazmi.10 This is one of the major problems facing 
the proper utilization of crude drugs. There is 
great need for stopping adulteration and substitu- 
tion and for supplying standardised drugs by 
enacting suitable legislation. 


Summary 


West Pakistan can be divided in to three natural 
regions, namely, (a) the plains, (b) moist Himalayan 
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region and (c) arid hilly tract. The wild medicinal 
plants of the plains are Plantago ovata Forsk, 
Peganum harmala L, Citrullus colocynthis Sch.., 
Acacia arabica -Willd. and Cassia angustifolia 
Vahl. The cultivated medicinal plants consist of 
mostly condiment and spice crops like Capsicum 
annum L., Carum carui L, Curcuma longa Linn, 
Pencedanum  graveolens, Rosa damascena Mill 
besides Papaver somniferum L, and Ricinus com- 
munis. The characteristic medicinal plants of moist 
Himalayan region are Acacia catechu Willd, 
Cassia fistula Linn, Adhatoda vasica Nees, Olea 
europoea Linn. Pinus longifolia Roxb, Atropa 
belladonna L, var. acuminata, Valleriana wallichii, 
DC, Podophyllum emodi Wall, Viola serpens Wall, 
Colchicum luteum Baker, Dryopteris filirmas, Ber- 
beris lycium Royle, Gention kurroo Royle, Rheum 
emodi. Wall Saussures lappa Clarke, Datura stra- 
monium L, and Hyoscymis niger. The wild medicin- 
al plants of the arid hill region consist of Acacia 
senegal Willd, Artemisia maritima L, Ephedra 
gerardiana Wall, Juniperus macropoda Boiss, 
Carum bulbocastanum C. Kock, Ferula asafoetida 
Boiss, Thymus serpyllum L, and Rheum emodi Wall. 
Most important cultivated plants of this region are 
Papaver somniferum L, Cannabis sativa L and 
Olea europoea L. 
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THE PRESENT RESOURCES OF MEDICINAL PLANTS AND THEIR FUTURE 





DEVELOPMENT IN PAKISTAN 


M. B. ZAMAN 


Pakistan 


Pakistan, with a total area of about 364,737 
sq. miles, comprises two distinct geographical units 
namely West Pakistan with an area of 310,236 sq. 
miles and East Pakistan with an area of 54,501 sq. 
miles. The flora and fauna of the two wings are 
quite distinct. While the Northern and North- 
Western areas of mountainous zone in West 
Pakistan have a temperate climate, the Indus basin 
plains are marked with great aridity and tempera- 
ture fluctuations. In East Pakistan, the climate 
is tropical. 


The vast medicinal plant resources of the two 
wings of Pakistan may be classified in two cate- 
gories, namely, (1) from naturally growing resources 
and (2) from cultivation. The number of plants 
mentioned in British! or American2 pharmacopoeias 
and which are indigenous to the country is more 
than 40. A list of such plants is given in the 
appendix. West Pakistan as a whole is richer, as 
compared to East Pakistan in the number of 
plants included in Western pharmacorfozias. But 
a number of medicinal plants, whose value has 
long been established in Ayurvedic or Unani 
system of medicine occur in East Pakistan and 
that area is regarded to be potentially quite rich a 
source for the same. 


Some of the areas like Kaghan Valley, Kurram 
Valley, Gilgit Agency, Quetta, Murree Hills and 
the Gullies and Azad Kashmir in West Pakistan 
and Chittagong and its Hill tracts and Sylhet in 
East Pakistan are very rich sources of medicinal 
plants. Most of the medicinal plants, even in 
pre-partition days, were used to be collected from 
those areas and with respect to certain medicinal 
plants the extraction was so heavy that the plants 
have become rare in those areas. 


Medicinal Plant Resources of West Pakistan 


In order to assess the distribution of medicinal 
plants and to carry out the quantitative survey of 
these plants, a scheme under the name of ‘Botani- 
cal Survey of Medicinal Plants’ was approved by 
the Government of Pakistan under the Ministry 
of Food and Agriculture and started operating in 
1951. In spite of the many handicaps this depart- 
ment is conducting survey of the availability and 
sources of indigenous medicinal plants and herbs. 
Besides the work of survey, this department is also 
maintaining an experimental farm to study the 
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cultivation and characteristics of a number of 
medicinal plants grown under  semi-temperate 
conditions.3 A chemistry section, attached to 
this department is carrying out the determination 
of active principles of medicinal plants grown in 
the farm and as well as those collected from 
different localities within the country. 


Though the progress of work is rather slow, it 
has been possible for this Department to survey tne 
plant potentialities of the following regions: Gilgit 
Agency, Kurram Valley, Kaghan valley, Murree 
Hills and Gullies, Desert areas of Sind and part of 
Baluchistan. But by no means it can be said that 
survey work is complete and rather it can be said 
that only a beginning has been made. Besides 
the vastness of the areas concerned, the inherent 
difficulty of lack of uniform distribution of medici- 
nal plants makes it difficult to have any accurate 
estimation of the resources. However, as a result 
of the surveys, we now have a better picture of the 
present state of medicinal plants in West Pakistan. 


At present, amongst the medicinal plants, 
Artemisia and Ephedra are the outstanding species 
which are commercially exploited. But because 
of synthetic substitutes, the prospect of treir conti- 
nued application in medicine is getting poorer and 
poorer. In order to compete with the market 
better management for the collection and process- 
ing of the herbs is needed. Ricinus communis, the 
seeds of which are used commercially, is avail- 
able in good quantities and cultivation can be 
extended much more to feed the local industry as 
well as for export purposes. In the desert areas 
of Sind, and other drier regions, where it is difficult 
to grow any food crop, Ricinus communis can be 
grown on commercial basis. 


While the number of medicinal plants grown 
and commercially exploited is limited only to a 
few, a number of plants mentioned in the Western 
pharmacopoeias also exist in the country, but they 
do not occur in large quantities so as to be profit- 
able for export purposes. However there are 
bright possibilities of their cultivation on commer- 
cial scale depending upon their demand in the world 
market. Some of the plants which could be 
included in the list of commercially cultivable 
resources are given below : 


Atropa acuminata.—The extraction of this 
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plant has been so heavy in the past, that it has 
become rare now. It is still found sporadically in 
Hills, Gullies, Kaghan Valley and Kurram Valley 
but is not found in exploitable quantities. It is 
easy to increase its cultivation in the areas where it 
used to grow wild in the past. It is now being 
grown in our experimental farm for the purpose 
of study of its germination behaviour, growth 
characteristic etc. 


Colchicum luteum.—This plant is a good 
substitute for C. autumnale which is official in 
British Pharmacopoeia. It is found to grow 
scatteredly in Murree Hills and in Hazara district. 
Because of small size of the corms, it is not economi- 
cal to collect it from wild resources. In the 
areas where it is found growing naturally, the 
cultivation of the same can be taken up in compact 
blocks with very little care. Around Abbottabac, 
on the Hills and slopes, where nothing else is being 
grown for any food crop, the land can be used 
profitably for its cultivation. 


Digitalis purpurea.—Though this plant is usual- 
ly cultivated, it has been observed at Naddi in 
the Kaghan Valley to grow profusely as an escape 
from an abandoned old nursery of the same. In 
the climate of Abbottabad this plant is being 
grown very successfully. 


Glycyrrhiza glabra.—The root of Glycyrrhiza 
glabra is in great demand in foreign countries. 
This plant is found to grow scatteredly in parts of 
Baluchistan, Gilgit Agency and in Kurram valley. 
This may be taken up for cultivation in the areas 
where it is found to be growing naturally. 


Hyoscyamus niger.—There are several other 
species of Hyoscyamus which need study as regards 
their chemical constituents. This plant is found 
only in small patches in parts of Baluchistan, 
Gilgit Agency etc. In view of the increasing de- 
mand for pharmaceutical industry this should be 
cultivated. In our experimental farm, H. niger is 
being grown but it is not very successful. Often 
due to pathogenic attack, the crops are destroyed. 
In the North Regional Laboratories of the C.S.I.R. 
Peshawar, this has been reported to grow 
successfully with promising contents of active 
principles. 


Datura stramonium.—This plant is also found 
to grow in waste land in small patches in Baluchis- 
tan, Hazara and Several other places in West 
Pakistan and also in East Pakistan. Suitable 
waste lands can be used for a wide-scale cultivation 
of the plant in both West and East Pakistan. 


Besides the plants mentioned in the pharmaco- 


poeias, there are hundreds of plants which occur in 
both the wings of Pakistan and information about 
the distribution of such plants is being collected. 


Cultivation of Medicinal Plants 


It will be apparent from th2 foregoing statement 
that in order to improve upon the resources of 
medicinal plants it is imperative that cultivation or 
organised plantation of medicinal plants is needed to 
be taken up for meeting the needs of pharmaceutical 
industries and for the purpose of export also. Alr- 
eady our country is in shortage of foodgrains and all 
efforts are being made to boost up the production 
of food crops. Side by side, it is also necessary 
that minor cash crops are raised in places 
where normal food crops are difficult to grow. 
Intensive research is needed for experimentation 
along this line. The results obtained from trials 
of two crops raised in our experimental farm are 
mentioned in the fcllowing : 


Opium poppy.—Opium poppy has been put 
under cultivation only during post-partition days 
in West Pakistan for the extraction of crude opium. 
However the total production of crude opium is not 
sufficient to meet the demand for narcotic purposes. 
As far as we are aware, there has been no attempt 
for the production of morphine from the crude 
opium. It has been reported that the morphine 
percentage of the opium produced im Pakistan is 
very low and unsuitable for the purpose of commer- 
cial production of morphine. In the samples of 
opium collected from our farm-grown plants, 
morphine has been found to the order of 15%. It 
has been experimentally found and established that 
percentage of morphine in the crude opium samples 
is highest on the first day’s collection and ‘after that 
it gradually decreases. Usually the villagers mix 
the whole lot of crude opium and hence is the 


TABLE |.—ANALYSIS OF THE OPIUM SAMPLE FOR 
THE Crop YEAR 1958-59. 


Lancing operations Yield Morphine Remarks 


in g. /o 


Ist lancing collection 105.5 15.0 
2nd, a 213.0 14.6 Max. morphine 
re a 218.8 12.0  . 
4th 9 .» 417.1 10.4 Max. opium 
= ee “3 303.0 8.3 yield. 
GH, +> ie 247.5 7.8 Mean results 
Tae 4s » 180.8 6.7 9.67 
8th ss, Ss 80.2 6.2 
9th 53.2 6.1 

Total 1819.1 
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probable cause of the low content of morphine in 
crude opium. If the crude opium is collected 
separately in two lots, the first being the collection 
of first 3 or 4 lancings and the second lot of subse- 
quent lancings, it is possible that pharmaceutical 
industries would welcome the samples of first lot 
for the preparation of morphine. 


In West Pakistan, there is bright prospect of 
its cultivation on a still larger scale to meet the 
pharmaceutical and other needs of the country. 
The seeds of opium poppy are also used in food 
industries as well as in pharmaceutical industries. 


Pyrethrum.—The flower heads of pyrethrum 
plants are in great demand for the preparation of 
insecticides. Previously this plant was tried at 
Murree but without much success. It has been 
found to be growing very successfully in Abbott- 
abad climate. The yield of flower heads has been 
found to be of the order of 500 Ibs. per acre and 
the pyrethrin contents are in the range of 0.70, to 
1.35%. Though this does not correspond to best 
commercial variety grown in countries like Kenya, 
it is acceptable as a medium quality for commercial 
use. The plants live up to 5 years or more and the 
production of flower heads is at its maximum 
during the second and third years of their growth. 
Our results indicate that cultivation on a wide scale 
will be successful in a senti-temperate climate. 


Ammi visnaga.—This is an exotic plant, only 
recently introduced in Pakistan and is now of 
much interest as the source of Khellin. This plant 
has almost been naturalised at Abbottabad and is 
spreading in the neighbouring fields as an escape. 


The above results show the need of research 
on the cultivation of medicinal plants which 
requires specialisation in this field as only the yield 
of the crop is not the main criterion but the presence 
of active principles for which the plant is being 
cultivated is of paramount importance. 


Essential Oil-bearing Plants 


Essential oil-bearing plants form a very rich sec- 
tion of medicinal plants. Essential oils are not being 
used exclusively by pharmaceutical industries, but 
they are used in the manfacture of soaps, cosmetics, 
soda water industries, confectionaries, disinfectants, 
detergents and are being burnt as incence. The 
seeds of Cumminum cymmium, Foeniculam vulgare, 
carum copticum, Pimpinella anisum etc., are too 
well known to us for high content of their essential 
oils. In Pakistan, the yield of many of these 
seeds or fruits is insufficient for consumption as 
spices. Cultivation of many of these plants can 
be extended to meet the local demand for use as 
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TABLE 2.—PERCENTAGE OF ESSENTIAL OILS PRESENT 
IN SOME PLANTS OF PAKISTAN 
AS COMPARED TO THAT CF FOREIGN. 





Name of plant and locality Percentage of yield of essential 
oil from 
Local Foreign 





Cinnamomum comphora 2.8 (E. Oil) 1.00 
leaves (shade dried) local 1.7 (Camphor) 2.01 
Saussurea lappa roots 1.00 to 1.20 £.22 
from Gilgit 
Artemesia maritina 0.90 a 
green top from Kaghan 
Sikimia laureola green 
leaves from Gullies 
Thymus serpyllum leaves 
from Kaghan. 
Valeriana wallichii 
(i) roots from farm 1.03 
(ii) roots from Gullies 0.71 
Senecio jacuemontianus 
roots from Azad 
Kashmir 
Angelica glauca 
roots from Azad 
Kashmir 
Chemopodium ambrosioides 1.25 to 1.40 
green tops local 
Carum copticum fruits 
from Farm sample. 
Foemiculum vulgare fruits 
from Farm sample 
Acorus colanus roots 
from Dadar. 
. Zanthoxylum alatum 
seeds, local 
Origanum vulgare green 0.3 _ 
leaves from Kaghan. 
Elsholtozia patrinii green 1.40 
leaves from Kaghan. 


0.60 
0.50 


0.49 (India) 
0.15 to 0.60 


1.2 (India) 


0.13 
0.14 


0:35 to: 3.1 


upto 1.15 
(India) 
3.87 _ 
2.47 _— 
3.0 to 4.0 15 to 3.90 
2.00 3.70 


upto 2.00 





spices and as well as for pharmaceutical and other 
preparations. Some of these plants like Cuminum 
cyminum are found to grow in nature, by proper 
management and supervision, the area of its growth 
can be increased. At present our knowledge about 
the possible resources of essential oil from plants 
growing in nature is very limited, but if proper 
survey is conducted, it is very likely to tap new 
rich sources of essential oils from our indigenous 
flora which may find its use in pharmaceutical or 
some allied industries. From time to time we 
conducted surveys of medicinal plants, often plants 
which indicated the presence of essential oil were 
also collected for analysis. Though the work on 
the analysis of essential oil was not taken up 
systematically, the following table shows the oil 
content of the samples collected from forests as 
ps as from plants grown in the experimental 
arm. 


Some plants like Juniperus, Thymus serpyllum, 
Acorus calamus are found in commercially ex- 
ploitable quantities in Baluchistan and Northern 
areas, but chemical analysis of the active constity- 
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ents has to be done in order to see the suitability of 
these plants for pharmaceutical preparations. 


Medicinal Plant Resources of East Pakistan 


Occurrence and general distribution of crude 
drugs in East Pakistan is fairly well known but 
very little information is available about the 
quantity in which these drugs are available. Some 
years back a scheme to survey the drug plants of 
East Pakistan was taken up under the aegis of Pak- 
istan Council of Scientific and Industrial Research at 
the Biochemistry Department of Dacca University. 
About two years back with the initiation of 
Botanical Survey of Medicinal plants, a scheme 
for the establishment of a research sub-station 
of medicinal plants has started functioning at 
Forest Research Laboratory, Chittagong. Inten- 
sive survey of that region for indigenous medicinal 
plants have been taken up and for experimental 
cultivation of medicinal plants, an experimental 
farm of about 25 acres is being utilised near 
Chittagong. Rauwolfia serpentina is one of the 
major crops that have been taken up for large-scale 
cultivation. Androgrephis paniculata, Ricinus 
communis and many other indigenous medicinal 
plants are being grown there to find out their growth 
characteristics and yield. 

The following is the list of some important 
medicinal plants which can easily be cultivated on 
a large scale. 


. Abroma augusta 

. Acacia catechu 

. Acorus calamus 

. Aloe vera 

. Alstonia scholaris 

. Andrographis paniculata 

. Asparagus racemosus . . 

. Bacopa monieri me 

. Butea frondosa ee 

. Caesalpinia bonducella 

. Carum copticum 

. Cassia fistula 

. Cumimum cymimim . Scilla indica 

. Curcuma longa 32. Strychus muxvomica 

. Datura sp. -» 33. Termminalia arjuna 

. Dioscorea spp. with toxic 34. Terminalia belerica 
tuber. -» 35. Terminalia chebula 

. Derris ferruginea .. 36. Zingrber officmalis 

. Hemidesmus indicus 


. Hibiscus abelomoschus 

. Hydnocarpus kurzii 

. Lawsonia alba 

. Mentha arvensis 

. Mentha viridis 

. Nardostachys jatamansi 

. Piper nigrum 

. Piper longum 

. Rauwolfia serpentina 

. R. canescens and other spp. 
29. Ricinus communis 

. Saraca indica 
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Future Development 


With the rise in the cost of living it is becoming 
less economical to collect crude drugs from nature 
even when some of these plants are found in suffici- 


ent quantities. Already the more valuable ones 
are now rare or are being exterminated. As there 
is acute shortage of cultivable land, the areas of 
forests should be developed for the production of 
crude drugs by starting large scale plantations. A 
programme of research for the development of 
medicinal plants is suggested in the follow:ng and in 
fact on these lines the work has been started by the 
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Botanical Survey cf Medicinal Plants Branch at 
the Pakistan Forest Institute, Abbottabad : 


This Branch will have a ten-point programme 
of research in the Botanical Survey of Medicinal 
Plants Branch : 


(i) Quantitative survey of allthe provinces 
of Pakistan for plants of economic importance, 
including medicinal plants. 


(ii) Chemical analysis and isolation and quanti- 
tative estimation of the active principles of such 
plants. 


(iii) Effect of the time and method of harvest- 
ing and method of cleaning and drying on the 
contents of the active principles of such plants. 
This will show the way to develop standard techni- 
ques for harvesting these products. 


(iv) Identification and isolation of physiologi- 
cal strains and correlating them with botanical 
characters for use in field identification. 


(v) Developing field tests for presence of 
active principle . 


(vi) Developing techniques for the cultivation 
and propagation of the useful and rich strains so 
as to reduce the cost of harvesting by restricting the 
field of distribution. 


(vii) Developing useful and rich strains by 
breeding and selection. 


_ (vii) Developing portable plants for the extrac- 
tion of active principles or their concentrates in 
the field. 


(ix) Proposing and drafting legislation for the 
proper protection of plants of medicinal impor- 
tance. 


(x) Advising the trade and Government de- 
partments. 


Acknowledgement.— Thanks are due to Dr. 
M. B. Rahman, Forest Chemist, under whose 
guidance the chemical analyses were done. 
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Appendix 


QUANTITATIVE SURVEY OF AREAS YIELDING 


MEDICINAL PLANTS AND THE 


QUANTITIES 


OF DRUGS THAT CAN BE COLLECTED ANNUALLY. 





Locality 


Quantity in maunds 





. Juniperus maenopoda 


1 

2. 
3. 
4. 
> 
6. 
7. 
8. 
3. 


Gilgit Agency : 


berries 
berries 
roots 
Rhizone 


Juniperus recurva 
Glycyrrhiza glabra 
Podophylum emodi . 
Vateriana wallichii .. roots 
Colchicum luteum corm 
Aconitum heterophyllum roots 
Aconitum napellus .. roots 
Hyoscyamus niger .. leaves & 
seeds 


5,000 
limited quantities 
40 


small quantity 





10. 
il. 
12. 
13. 
14, 
15. 


Ferula spp. 
Saussurea lappa 


Carum bulbocastanum 


Cuminum cyminum 
Ephedra spp. 
Picrorhiza Kurroa .. 


Tharparker in Sind : 


. Acacia Senegal 

. Cassia angustifolia . 
. Comiphora mukul 

. Citrulus colocynthis 


Baluchistan. : 


. Ephedra sp. 
. Juniperus macropoda 
. Hyoscyamus niger .. 


. Ferula sp. 

. Acorus calamus 

. Thymus serpyllum . 
. Glycyrrhiza glabra 


Kurram Agencies : 


. Artemisia maritina 
. Valeriani wallichii .. 
. Podophyllum emodi 


Kaghan Valley : 


. Podophyllum emodi 

. Valeriana wallichii 

. Paeaonia emodi 

. Rheum emodi a 
. Lavatera kashmiriana 
. Swertia petiolata 


gum large quantities 
leaves 100 

gum resin large quantities 
fruits a a 


15,000 
5,000 
100 


300 : 
large quantities 


twigs 
berries 
leaves & 
seeds. 
roots 
roots 
leaves 


Fs %° %° — 
roots limited quantities 


green tops large quantities 
roots limited = 
roots ” ” 


very limited quantity 
large quantities 


100 
500 
100 


> ” 








INDIGENOUS MEDICINAL PLANTS AND THE PHARMACEUTICAL INDUSTRY IN 
PAKISTAN 


MUHAMMAD AMIN 
Pharmacy Department, University of the Panjab, Lahore 


Though it is needless to repeat here but, in view 
of the subject matter, it will not be out of the way to 
say in the words of Mr. Shellard that the pharma- 
ceutical action of a crude drug is determined by the 
nature of its constituents. In many cases it has 
been possible to isolate the important constituents 
and determine their structure, and in some cases it 
has been possible for the organic chemist to 
synthesise them. Where it is a commercial 
proposition to synthesise these chemical substances 
or to isolate and purify them on a large scale, 
the active constituent is often used in prefer- 
ence to the drug itself or a preparation of the 
drug. This has certain advantages; for example 
medically it can guarantee a more exact dosage, 
pharmaceutically it can lead to a more suitable or 
elegant preparation free from undesirable constitu- 
ents, and economically it usually ensures a regular 
supply at fairly uniform prices. 


There are of course a number of examples where 
the therapeutic effects of the drug or galenical 
preparation of the drug differ to some extent 
from that of its active constituents in isolation. 
This may be due to synergistic effect of several 
constituents present in the drug or it may be due 
to a modifying effect by some constituents upon 
the physical properties of the others. 


Sometimes, it may happen that all the active 
constituents of a drug were not known previously 
and the modern techniques of fractionation and 
separation have made it possible to isolate many 
more active constituents from the crude drug as 
has been demonstrated by the work of Prof. Stoll 
of Ciba on Gentian Roots. Further the constitu- 
ents of certain drugs have not yet been satisfactorily 
elucidated, hence the drug itself or preparation 
thereof form the only method of administration. 


Therefore, though being more and more re- 
placed in modern practice by the end products 
of extraction—the pure principles themselves and in 
many cases by the same or related substances 
prepared synthetically, the ‘intermediate’ products 
of extraction as represented by extracts, tinctures, 
infusions etc. still play an important part in 
therapeutics and the medicinal plants remain a 
valuable asset to any country like Pakistan which 
has not yet established the chemical industries to 
produce the basic chemical products required for 
synthetic medicines. 


Due to varied climates and reliefs, a host of 
important medicinal herbs and plants grow in 
Pakistan. The details of these plants can be found 
in the books by Chopra, Nadkarini and others and 
especially the booklet entitled “‘A Note on the Plan- 
ts of Medicinal Value Found in Pakistan”, publish- 
ed in 1956 by the Medicinal Plant Branch, Pakistan 
Forest Research Institute, Abbottabad now having 
its Headquarters at Peshawar in which about 1000. 
medicinal plants have been described. The Indigen- 
ous Drug Research Division, North Regional 
Laboratories, P.C.S.I.R., Peshawar has also made 
an important collection of medicinal plants 
found in the Frontier Regions. 


The local Pharmaceutical Industry is more or 
less preparing nearly all the tinctures, extracts etc. 
included in B.P. or B.P.C. The details of the 
Statistics are given in the report entitled “Survey 
of Pharmaceutical Industry of Pakistan’’ published 


in 1959 by the Director-General of Health, Govern- 
ment of Pakistan, Karachi. As pure products, 
the preparation of santonin from Artemisia by the 
Curram Chemical Works, Rawalpindi and of 
Ephedrine from Ephedra by Marker Alkaloids, 
Quetta require special mention. 


However to obtain good preparations of 
standard quality, the primary condition is to have 
irreproachable primary material. 


The choice of the primary material and its 
conservation is therefore, of capital importance. 


Unfortunately, in Pakistan, the pharmaceutical 
industry depends entirely upon the medicinal herbs 
and plants of wild growth which are collect- 
ed mostly by totally illiterate, unqualified inhabi- 
tants of the hills and mountains and the shepherds 
or the agents of businessmen doing the trade of 
medicinal plants and herbs, who can not correctly 
recognise the various varieties ‘and even are liable 
to mix up various species of the same family. They 
put these plants in bags or any cloth they are carry- 
ing at the moment and contrary to the require- 
ments of the recognised methods of preservation 
of vegetable Drugs by drying in free air or by 
utilisation of hot air in sunshine, shadow, shade or 
a hot air tunnel as the case may be, throw it in a 
corner of their muddy humid houses where the 
active constituents of the drugs may undergo 
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various types of deterioration and may be rendered 
nearly devoid of the active therapeutic constituents. 


Sometimes they throw these drugs on the roofs 
of their huts and houses where they are left at the 
mercy of direct sunshine and rains. 


Consequently these herbs and plants made 
available to the Pharmaceutical Industry are totally 
undependable. 


There is another grave problem created by the 
dependence of the industry on the supply of these 
medicinal herbs and plants of wild growth entirely. 


As long as the plants are not in great demand, 
they may be available but if the demand is increased, 
the supply may fall short or may take long time till 
the quantity required is gathered from here and 
there. 


In some cases like that of belladonna and hyos- 
cyamus, the drugs are becoming extinct with the 
result that the tincture belladonna is now being 
prepared from concentrated extract imported from 
abroad by spending so much of the valuable 


foreign exchange. 


On the contrary, the culture of medicinal plants 
constitutes a veritable pharmaceutical progress 
because of the centralisation of the collection in 
the hands of some experienced persons permitted 
to exercise a more direct action to ameliorate the 
conditions of culture, collection and dessication and 
ensure regular supply. 


MUHAMMAD AMIN 


It is therefore, very important that the Govern- 
ment of Pakistan sets up a committee of local 
experts and the experts from UNESCO which, 
after visiting the various regions of Pakistan, 
may suggest the places and regions most 
suitable for the respective medicinal plants 
and the economical units of the area which 
should be brought under culture of medicinal 
plants to ensure the production in __ sufficient 
quantities to meet the requirements of the Industry. 


The overall control of these areas in West 
Pakistan may be given to the Forest Department 
under the guidance of the Forest Research Institute, 
Peshawar and a parallel Institute in East Pakistan 
or a separate Directorate may be created under the 
Forest Department which would engage experts 
to look after the cultivation of the medicinal plants 
in these areas and their preservation. 


UNESCO can help a lot by sending experts 
and equipment for this gigantic work and provide 
the necessary funds etc. 


The Institute may carry out the work of 
standardisation of drugs in collaboration with the 
C.S.I.R. and the universities which would besides 
the standardisation, do research work to establish 
the chemical constitution and pharmacological 
properties of their active constituents. On _ the 
other part, we can not conceive of good factory 
of pharmaceutical products without the products 
control laboratories attached to the factory where 
the medicinal herbs and plants should be identified 
thoroughly and assayed for their quality before 
being used for the preparation of galenicals. 





SURVEY OF SOME IMPORTANT MEDICINAL PLANTS FROM EASTERN INDIA 


ROLLA SESHAGIRI RAO* 


Botanical Survey of India, Western Circle, Poona, India 


Very little work with regard to the distribution, 
availability and the efficacy of the various medici- 
nal plants of Eastern India, particularly of Sikkim, 
Assam and North East Frontier Agency (N.E.F.A.) 
has so far been carried out. Many of the well- 
known workers on Indian medicine have dealt with 
the medicinal plants in general terms utilising most 
of the information from the published data gathered 
from various researches on the medicinal plants 
collected from Western Himalayan Zone and a 
few important localities in India. 


As indicated above, majority of the important 
indigenous drugs available in the Indian market 
have been mostly collected from the Western 
Himalayan Zone whose climate is considered to 
be suitable for production of active principles in 
satisfactory percentages with the result that such 
collections in other parts of India, particularly 
from the eastern region have been mostly neglected. 
Such neglect, it must be admitted, is primarily due 
to the very inadequate knowledge of complete 
statistics of such drug plants or their allied species 
and varieties of that region, their accurate data in 
relation to climatic, edaphic and other ecological 
conditions, range of distribution in different habi- 
tats and altitudes, their chemical analysis, efficacy 
and other allied aspects. Such a detailed syste- 
matic survey of flora of the Eastern India with 
special attention to the medicinal, poisonous and 
other economic plants of the region partly known 
and unknown in the available literature and by the 
local people, is possible by a prolonged field work 
and such work was initiated by the author and is 
being continued by a small staff of the Eastern 
Circle of the Botanical Survey of India. 


Distribution of the medicinal and poisonous 
plants and other allied species as given in most 
of the published literature has been recorded under 
very broad regions mostly with reference to diffe- 
rent states. An attempt to present the distribution 
data mostly collected during the field work of the 
Botanical Survey of India (Eastern Circle) together 
with the nature of abundance of some of the 
important useful plants along Eastern India 
and a part of the adjoining Eastern Ghats of the 
Orissa and Andhra Pradesh and also Pachmarhi 
and surroundings of Bombay State as_ brief 
notes in the following paragraphs and the list of the 
species with details at the end, has been made. 


A detailed note with regard to the distribution 
and cultivation of Rauwolfia serpentina in Eastern 
India is also given in the concluding paragraphs. 


Assam’s_ vegetable wealth particularly with 
reference to the medicinal plants has been mostly 
unexplored. Along the plains occurrence of Acacia 
catechu, Adhatoda vasica, Alpinia galanga, Cannabis 
sativa, Cassia alata, Cassia fistula, Gynocardia 
odorata, Holarrhena antidysenterica, Hydnocarpus 
kurzii, Rauwolfia serpentina, Strychnos nuxvomica, 
Vitex peduncularis and several other species have 
been recorded, some of them growing in abun- 
dance in certain localities as noted in the list at the 
end. There are a few interesting plants considered 
as medicinally useful by the local people but 
strangely enough, no such record has been avail- 
able in the published data. For example, the 
liquid developed in the Pitchers of Nepenthes 
khasiana (Plate 1:1) in small quantities varying 
from one ounce to a few drops before they are 
fully mature and open their attractive leafy lid at 
the top is considered by the ‘War’ community 
living in the Jorain area of Khasi & Jaintia hills 
of Assam, to be a good remedy for urinary troubles 
if administered orally and for redness and itching. 
of the eye if used as eye drops. This liquid has 
been sent to the Central Drug Laboratory for 
analysis and the resultf is being awaited with 
interest. A few more localities of the occurrence 
of Nepenthes other than Tura area of the Garo 
hills have been recently recorded. Similarly, a 
few more medicinal plants such as, Lasia hetero- 
phylla, Stemona tuberosa and others are in common 
use by the local ‘Kavirajas’ (Ayurvedic Doctors). 
Several new localities and quantities available in 
various medicinal plants, common and uncommon 
as given at the end of this paper are now being re- 
corded by intensive field work. Underground corms 
of Arisaema consanguineum (Plate 1:2) recently 
collected from various parts of Khasi & Jaintia 
hills of Assam and analysed at the Central Drug 
Research Laboratory have evinced much interest 
regarding its poisonous glucosides and additional 
collections of the same have been made and sent 
for further work on the subject. 


Along the various divisions of the North East 
Frontier Agency, a few samples of drug plants 





*Formerly of Eastern Circle, Shillong. 


tAnalysis could not be completed for want of more liquid. 
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well-known in those respective areas have been 
studied. Detailed study on the distribution along 
the regions surrounding Pangchen, Bum La and 
Mago (4200-4700m. altitude zones of the Kameng 
Frontier Division) of Aconitum palmatum (Bhon- 
gnakarpo), A. /uridum (Bhongnamarpo) and Cor- 
dyceps species (‘Yartsa Gumbu’) well-known in 
the Tibetan medicine but not properly worked out 
in India together with a few other important drug 
species commonly collected by the Tibetan herbal 
collectors along these altitudes is worth under- 
taking to gather proper collections in suitable 
stages of growth for chemical analysis etc. The 
two Aconitum species noted above are reported to 
be occurring in considerably good quantities along 
those altitudes but Cordyceps species has been 
observed to be rather rare evidently due to its 
nature of development and its size. Rhizomes 
and roots of young plants of Podophyllum emodi 
(P. sikkimensis) (Plate 1:3) newly recorded as 
common and collected by the another during 
May and June of 1957 from the valley (4200m.) 
between Se La and Jhang of the Kameng 
Frontier Division in mostly early flowering stage 
have vielded satisfactory percentage of resin 
content as reported by the Central Drug Laboratory 
and hence further details are worth investigating. 
Rhizomes of Coptis teeta (‘Arong’) (Plate 1:4) well- 
known in the Indian medicine and fruits of Skimmia 
Jaureola, (‘Dising’) (Plate 2:1) have also been con- 
sidered to be medicinally useful by the local tribes 
along the Mishmi hills of the Siang Frontier 
Division and the Subansiri Division respectively. 
The specimens of Skimmia laureola occurring in 
the Eastern Himalayas have been considered by 
some as slightly different from the normal species. 
Further, there is so far no record of the medicinal 
uses of the fruits of this species which are supposed 
to be used by the tribal people for the treatment of 
gastric pain. Fritillaria  cirrhosa  (‘Yathu’’) 
(Plate 2:2) not known in the Indian medicine and 
recorded to be occurring at about 4000-5000 m. 
along the Himalayas from Eastern Nepal to 
S.E. Tibet and Yunnan have been collected from 
slightly lower altitudes along the Dichu valley in 
Lohit Frontier Division and the tiny dried, starchy 
bulbs are considered to be of high medicinal value 
by the local tribes. Material of the same has been 
sent to the Central Drug Laboratory for chemical 
analysis to enable the Department of Botanical 
Survey to carry out further studies on its distribu- 
tion and availability. Similar species has also 
been collected from the Sikkim State along the 
slopes surrounding Kupup (4400 m.). A few 
locally known drug plants such as species of Zan- 
thoxylum (‘Jabrung’) and Litsaea (‘Nye’) have also 
been collected from Rupa valley and hill slopes 
surrounding Nyukmadong respectively of the 
Kameng Frontier Division during the recent 
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field study by the Department of Botanical Survey. 


A few details with regard to the distribution in 
the Sikkim State of several interesting medicinal 
and other groups of plants such as species of 
Aconitum, Thalictrum, Berheris, Podophyllum, 
Geranium, Zanthoxylum, Rhus, Gaultheria, Swer- 
tia, Picrorhiza, Arisaema, Ephedra and others have 
been recorded during the recent field studies (vide 
listat the end of this paper). The percentage of active 
principles as reported by the Central Drug Laboratory 
from the material of Ephedra sexatilis var. sikkim- 
ensis (Plate 2:3) collected from Thangu surroundings 
(4500 m. North Sikkim) during May, 1955 has 
not been very encouraging but as Chopra and 
others have pointed out, study of some more 
collections of different stages of growth from 
comparatively drier slopes in that region in diffe- 
rent seasons appears to be essential before any 
opinion is offered with regard to their approach to 
the Indian Pharmacopoeial standards. Podophyllum 
emodi var., sikkimensis has been observed to be 
occurring quite rare along the slopes surrounding 
Gnathong (4200 m. East Sikkim) possibly due to 
very frequent collection of rhizomes and also the 
edible fruits by the local inhabitants. Availability 
of Picrorhiza kurrooa in considerably good quanti- 
ties along the slopes surrounding Changu (4000 m.) 
is worth investigating in further details. Interesting- 
ly enough, rhizome of Astilbe rivularis, Iris ensata, 
root of Daphne cannabina and Selinum tenuifolium, 
stem of Viscum articulatum and stem and root of 
Clematis montana which are comparatively less 
known in the Indian medicine, are said to be used 
medicinally by the local inhabitants of Sikkim. 
These species occur in different parts of Sikkim, 
sometimes abundant locally and it is worth 
investigating their medicinal qualities or other 
economic properties together with many other 
well-known medicinal plants, such as Swertia 
chirata, Dichroa febrifuga, and poisonous, in- 
secticidal and essential oil-bearing species of 
Arisaema, (of which many species are available in 
Sikkim), Artemisia, Gaultheria, Asclepias, Zanthoxy- 
lum, Skimmia, Hedera, Jasminum and others from 
different parts of the Sikkim Himalayas. 


Along the various tracts of Bihar and West 
Bengal (Plains) several medicinal herbs have been 
recorded. Grewia tenax (-G. populifolia) recent- 
ly recorded as possessing useful medicinal proper 
ties and growing in Bihar and West Bengal, has a 
wide distribution in different parts of India, 
including Assam and is worth studying, with regard 
to its utility as a medicine. Along the different 
forest tracts of Orissa, several common medicinal 
and poisonous plants known for the tropical areas 
of India, have been recorded. During the recent 
field work in the Rebna and Keonjhar forests of 
Orissa, specimens of Holarrhena antidysentericv 
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and species of Polygala and Sansevieria the roots 
of which are locally reported as good antidotes for 
snake bite, have been collected from Sukinda, 
Palaspal and Ghatgaon and their actual medicina! 
utility together with a few others such as Clausena 
excavata, Vanda tessellata, Andrographis paniculata 
etc. commonly used in Orissa for Ayurvedic 
medicines, is worth investigating. Roots of 
Holarrhena collected from that locality and whose 
medicinal properties are not so well-known, have 
been sent to Central Drug Laboratory for proper 
analysis. Similarly, several important medicinal 
and poisonous plants such as Tinospora cordifolia, 
Sida species, Ailanthes excelsa, Balanites aegyptiaca, 
Soymida febrifuga, Walsura piscidia, Elaeodendron 
glaucum, Dodonaea viscosa, Cassia auriculata, 
C. fistula, Terminalia species, Hemidesmus indicus, 
Strychnos nuxvomica, Argyreia speciosa, Dioscorea 
species, Stemona tuberosa etc. have been collected 
by the Botanical Survey of !ndia during their field 
work in 1947 along the Rampa and Gudem agency 
tracts (Eastern Ghats) of the East Godavari and 
Vizag districts of the Andhra Pradesh. An 
interesting record of Vitex peduncularis var. rox- 
burghiana (Plate 2:4) along the North Eastern slope 
of Sesharyi hill of the Eastern Ghats (East Goda- 
vari Distt.) during the same field study is worth 
investigating further. Similarly, occurrence of 
aromatic grasses like Cymbopogon coloratus and 
Vetiveria zizanioides along the Rampa_ hill 
surroundings and shrubs of Nyctanthes arbor- 
tristis in profuse wild state along the open land 
near Mattambhimavaram (Eastern Ghats, East 
Godavari Distt.) may profitably be worked out 
if suitable for essential oil extraction. Along the 
Pachmarhi and Khandwa regions of the Vindhya 
Ranges, most of the common medicinal and 
poisonous species as noted above have been 
collected by the Botanical Survey of India. Be- 
sides these, sufficiently good development of 
Jasminum species and Micromeria biflora in the 
Pachamarhi area and extensive growth of Cym- 
bopogon martini along the slopes near Khandwa 
and Asirgarh fort (Bombay State), may be of 
considerable utility for the essential oil production 
if the results after analysis are satisfactory. More 
data on medicinal plants of the various States noted 
in this and the preceding paragraphs are still to be 
collected by further field studies of Botanical Survey 
of India. 


Note on Genus Rauwolfia 


The genus Rauwolfia has become quite well- 
known with its several species containing valuable 
medicinal properties and particularly R. serpentina 


(Plate 3:1). The various species such as R. 
beddomei Hook. f. (Plate 3:2) from India and Far 
East, (=R. canescens Linn.) R. tetraphylla Linn, 
(Plate 3:3) an, exotic from West Indies growing 
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wild but sparsely distributed in South Indian hills, 
R. heterophylla Willd. ex Roem. & Schultz. of 
South America R. natlensis Sond. of South 
Africa, R. densiflora Benth. ex Hook. (Plate 3:4) 
of Malaysia and R. perakensis King & Gamble 
from Malaya and surroundings besides of course 
R. serpentina have been subjected to much inves- 
tigation by several workers in India and other 
parts of the world for the different types of 
alkaloids. Though interesting results have been 
observed from the various Malaysian species of 
the genus such as R. chinensis Hemsl. (= R. - verti- 
cillata Baill), R. javanica Koerd. & 
Valet., R. sumatrana Jack, R. madurensis Burck. 
ex Koorders-Schum., R. reflexa Teijsm. & Binn., 
R. spectabilis Boerl. and R. amsoniaefolia A. DC. 
and also the African species R. vomitoria Afzel. 
the status of many of the species is open to question 
Similarly there are a few more species in other 
parts of the world, particularly, Africa and 
America. In view of the intensive Phytochemical 
work on the Genus, it has become very necessary 
that a thorough taxonomic revision of the Asian 
and American species of the genus should be taken 
up as early as possible. 


As regards distribution of Rauwolfia serpentina 
in India, considerable data have been gathered from 
various sources including the four regional Circles 
of the Botanical Survey of India. Besides its 
occurrence in wild state in different parts of sub- 
Himalayan tracts of Western, Central and East 
Himalayas and the Western and Eastern Ghats, 
several localities of its growth in various parts of 
Eastern India such as Rebna, Ranjahgarh, Koen- 
jahar forests of Orissa hill tracts, Rajmahal hills 
of Bihar, Buxaduar and Cooch Bihar reserved 
forests of West Bengal, Goalpara, Kamrup and 
other districts of Assam, foot hill areas of Kameng 
and Subansiri divisions of North East Frontier 
Agency, Cherilam reserved forests of Tripura 
state and a few other localities of Far Eastern part 
of India have been recorded by the Eastern Circle 
of the Botanical Survey of India. But it has always 
been found by the author that quantities available 
in wild condition are quite meagre. 


Now in view of the high demand for the species, 
the supply from the present wild sources is being 
exhausted gradually thus becoming totally inade- 
quate to meet the demand. 


Hence, systematic cultivation mostly by root 
cuttings and partly by seeds, though in small areas, 
has been taken up by the forest departments of 
various states such as Uttar Pradesh, Bombay, 
Bihar, Bengal, Madras, Orissa, Assam and Jammu 
& Kashmir. The cultivation of this species by the 
Assam Forest Department even though on a small 
scale along the lower part of the Khasia hills below 
Nongpoh, has been most successful yielding 
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considerable quantities of good quality root. 
Similar cultivation by the Orissa forest department 
in Koraput district of the present Dandakaranya 
region has been found yielding smaller size roots. 
There are, no doubt, several suitable regions both in 
the foot hills of NEFA and in Tripura besides 
several parts of Assam, for expanding cultivation 
of this species but such expansion might be taken 
up as the demand for this root gradually increases. 


Medicinal Species of Cryptogams 


The medicinal or the toxicological aspects of the 
Indian Cryptogams are still quite an unknown 
field. Some algae cause poisoning; others grow- 
ing in lakes and ponds make the water distasteful 
and obnoxious. A few Indian Pteridophytes such 
as Lycopodium, Ophioglossum, Equisetum, Osmunda, 
Botrychium, Adiantum, Asplenium, Davallia, Athy- 
rium and a few other ferns are reported to be of 
medicinal value. Lower fungi such as Pencillium, 
Aspergillus etc., are too well-known to be explained 
here. Higher fungi both of fleshy and woody 
groups such as the poisonous mushrooms and the 
Polyporin of the Polyporales and also those groups 
belonging to Ergot and Smuts etc. have already 
made their name. Recently some of the Bryophy- 
tes particularly mosses have been reported by 
Arizona State University Research Body to be 
containing very powerful antibacterial toxins in 
their extracts to inhibit the growth of Micrococcus 
and Streptococcus groups. Lichens such as 
Parmelia, Usnea and Rocella have yielded interest- 
ing acids and other contents showing promise of 
utilisation in medicine and industry. But in spite 
of these, it must be admitted that our knowledge 
on the medicinal properties of the Cryptogams as 
a whole is very fragmentary and our knowledge 
on the taxonomy of the Indian Cryptogamic species 
which form the main basis for the Phytochemical 
studies, is rather very imperfect. A few hundreds 
of specimens belonging to all the lower groups have 
been collected from different interiors and high 
altitudes of East Nepal, North—East Frontier 
Himalayas, Khasi and Jaintia hills besides plains 
of Assam, Bihar, Bengal and Orissa of Eastern 
India. They are now _ well preserved in 
the herbarium of the Eastern Circle, Botanical 
Survey of India, awaiting identification by the 
several experts in the respective groups. 


In olden days either during the Assyrian, Vedic, 
Greek, Roman, Arabian or even in modern 
European periods, the problem of correct determi- 
nation of the plants has always been considered to 
be the most important and foremost part of the 
study of drug plants, Anyone who deals with 
plants and plant materials either from scientific, 
medicinal or commercial point of view must be 
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primarily acquainted with the correct identity and 
the genuine nature of those species. Confusion 
that usually follows by carrying out certain under- 
takings on the basis of wrong identification is 
quite well-known and need not be discussed here. 
There have been several so called wonder drugs 
of the ancient days such as the ‘Soma’ plant, 
‘Jyothismathi’, ‘Hrudanti’ and even ‘Brahmi’ or 
“Manduka Parni’, about whose correct indentity 
considerable confusion exists due to lack or loss of 
proper literature but still, several drugs of these 
by different pharmaceutical firms are being prepared 
on the basis of certain presumptions and specula- 
tions. In the earlier works notes on distribution 
in relation to the names of countries so called in 
those times were recorded with the utter neglect on 
details of correct identification. It is, therefore, 
equally essential to maintain and preserve for the 
posterity authentically identified herbarium speci- 
mens of the various medicinal, poisonous and 
other useful plants. As, such herbaria are 
maintained on very small scale, mostly based on 
very old collections at the School of Tropical 
medicine and a few other Drug Research institutes 
including Ayurvedic Research, attempts are being 
made to develop such a herbarium on a larger 
scale for medicinal plants etc., together with the 
various plant parts used, as a section at each of the 
different herbaria, both in the Central office 
(including Industrial section) and the four Regional 
Circles of the Botanical Survey of India. 


Some of the important species of medicinal 
value collected from different localities of Eastern 
India are enumerated below systematically. 
An analysis of such an _— enumeration 
containing only selected species indicates 
that the following families are well represented in 
the order of sequence noted below. The number 
of species under family is indicated within the 
brackets. I Ranunculaceae (7), If Rutaceae (6); 
Papilionaceae (6), III Berberidaceae (5), IV 
Compositae (4); Oleaceae (4), V Rubiaceae (3); 
Apocynaceae (3); Verbenaceae (3). 


Such an order, though not in close conformity 
with the order of sequence based on the entire 
Indian medicinal plants, the important families 
noted in such a list, such as, Papilionaceae, Compo- 
sitae, Rubiaceae, Rutaceae, Ranunculaceae and 
Apocynaceae are as well represented in the sequence 
of families of the selected Eastern Indian medicinal 
plants. 
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1. Nepenthes khasiana Hook. f. (Loc. Jorain, K. & J. 
Assam.) 








. 


Hills, 





3. Podophyllum emodi Wall. (Loc. Se La-Zang valley, Kameng 
Frontier Division, N.E.F.A.). 


PLATE | 


4. Coptis teeta Wall. (Loc. Mishmi hills, Siang Frontier 
Division., N.E.F.A.). 
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1. Skimmia laureola Sieb. & Zucc. ex Wa!p. (Loc. Bomdi La- are ee , ee 
Dirang Dzong, Kameng Frontier Division, N.E.F.A.). 2. Fritillaria cirrhosa ok ae Changu-Kapup area, 








3. Ephedra sexatilis Royle var. sikkimensis (Stapf) Florin (Loc. 4. Vitex peduncularis Wall. var. roxburghiana Cl. (Loc. 
Thangu area, Sikkim). Deboka Reserve, Nowgong Distt., Assam). 


PLATE 2 
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1. Rawolfia serpentina Benth. (Loc. Ettapadappu area, Kerala). 2. Rauwolfia beddomei Hook. f. (Travancore). 
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3. Rauwolfia tetraphylla Linn. (Loc. Poona, Cult). 4. Rauwolfia densiflora Benth. ex Hook. f. (Loc. Pangtwm K, 
Hills, Assam). 
PLATE 3 
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APPENDIX 


Enumeration of Species 


(i) Vernacular name: Language of vernacular 
name is given in brackets at the end of 
each name and the abbreviations mean 
as S=Sanskrit; H=Hindi; B= Bengali; 
A=Assamese; T=Tibetan; N=Nepali; 
K—Khasi; P—-Punjabi; O—Oriya. 


(ii) Locality: All the localities are noted on 
the basis of collections available at the 
Eastern Circle Harbarium, Botanical 
Survey of India, Shillong. Respective 
field numbers with Collector’s names 
are omitted here. 


(iii) Availability: Abbreviations indicating the 
nature of availability are given at the 
end of locality. They are as A4= 
Abundant; A3=Common, or less 
abundant; A2—Frequent or here and 
there or less common; Al=Not common 
or rare. 


RANUNCULACEAE 


Aconitum luridum Hk.f. & T. Bish (H) and (B); 

Bhongna-marpo (T).—Loc: Bum La, Pangchen 
areas of Kameng Frontier Divn. (NEFA); higher 
altitudes around Thangu, Changu and Kupup 
(Sikkim). A2. 


Aconitum palmatum D. Don Bish (H) and (B); 
Bhongna-karpo (T).—Loc: Bum La, Pangchen 
areas of Kameng Frontier Divn. (NEFA); higher 
altitudes around Thangu, Changu and Kupup 
(Sikkim). A2. 


Anemone obtusiloba D. Don Ratanjota (P). 
(Poisonous Plant).—Loc: Slopes along Thangu, 
Changu and Kupup (Sikkim); SeLa area 
(NEFA). A3. 


Clematis montana Ham. Jermai-thobawa-Synt; 
Penace lara (N).—Loc: Rsong Forest, K & J Hills 
(Assam); Aka Hills (NEFA); Chung’ Thang. 
Lachen (Sikkim). A2. 


Coptis teeta Wall. Mamiira (H), (T), (A) and (B); 
Tita (Mishmi).— Loc: Mishmi Hills, Dibhang and 
Lohit Divisions (NEFA). A3. 


Ranunculus scleratus Linn. Angiial (A). (Poison- 
gus Plant).—-Loc: Many parts of Assam. A2. 


RAO 


Thalictrum foliolosum DC. Pinjari (H).—Loc: 
Happy Valley near Shillong; (Assam) Kohima 
(NHTA); different parts of NEFA and Sikkim. A3. 


MAGNOLIACEAE 


Michelia champaka Linn. (Essential oi! yielding 
plant). Sarna champa, Halodhia sapa (A).—Loc: 
Haltugaon, Jatinga, North Cachar Hills, Shillong, 
K & J Hills, Garo Hills Sadia Sibsagar (Assam): 
Aka Hills (NEFA); Naga Hills (NHTA); Saranda 
(Bihar); Mayurbanjh, Bonai (Orissa). A2. 


MENISPERMACEAE 


Stephania glabra (Roxb.) Miers.(=S. rotunda 
Lour.) Soh-jing-um-lang-sang (K).—-Loc: Jakai 
reserve, Laluka, Batasipur, Nardwar (Assam); 
Aka Hills, Laomoon (NEFA). A2. 


Stephania hernandifolia Walp. (Poisonous plant). 
A, Kanadi; Agnad nemuka (B).—Loc: Kalioni, 
Gourisagar, Telidonga bank, Dikhamukh, Sibsagar, 
Batasapur of Darrang (Assam), Pasighat (NEFA) 
and other parts of Assam, Bihar, Bengal and 
Orissa. A2. 


BERBERIDACEAE 


Berberis asiatica Roxb. Kilmora (H).—-Loc: 
Aka Hills (NEFA); Kameng Frontier Division 
(NEFA). Al. 


Berberis insignis Hk. f. Timburjhin (Lepcha).— 
Loc: Aka Hills (NEFA); Darjeeling (West 
Bengal); Chungthang to Lachen (Sikkim). Al. 


Berberis umbellata Wall. ex Don var. brianii 
Ahrendt.—Loc: Sikkim (Eastern ranges). Al. 
Berberis _wallichiana DC. Dieng-niang-mat- 
Shynarang (K).—-Loc: Khasi Hills (Assam); 
Surroundings of Lachen and Lachung(Sikkim). A2. 


Podophyllum emodi Wall. Papri (H) and (P).— 


Loc: Se La—-Zang Valley (NEFA); Gnathong 


(Sikkim). A2. 
BIXACEAE 


Gynocardia odorata R. Br. Chalmugra (H): 
Chalmugru (B).—Loc: Umsaw forest, Holongapar 
reserved forest, Khasi Hills, Nongpoh, Desai 
Reserve, Moraine, Nangkhlaw, Sadia, Jeypore 
forest, Tura forest, Gongri village, Bhouragari, 
Bhalukpung (Assam). A3. 
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Hydnocarpus kurzii (King) Wall. Chalmugra (A). 
—Loc: Jamuguri, Sibsagar Dt. (Assam); Lawa- 
churra and Longai reserved forest (Sylhet); Chirang 
forest (Tripura). A3. 


GUTTIFERAE 


Garcinia morella Desr. Tamal (H) and (B); 
* Sunderkan (Svihet); Thoi koy (Lushai). (poison- 
ous plant).—Loc: Mahadeo forests, Jeypore Re- 
serve, Pippum, Nangaghta, (Lakhimpur); Bhaluk- 
pung (Darrang); Barak, Bhuban Hill (Cachar); 
Single reserve (Sylhet); Tura forest (Garo 
Hills). A2. 


MALVACEAE 


Abutilon indicum (Linn.) Sweet. Kanghi (H): 
Japatri (A).—Loc: Nongpoh, Burnihat, Kamrup, 
Southern range Sibsagar, Haltugaon, Lanka, 
Nowgong. Dehingi bank, North Cachar Hills, 
other plain areas (Assam). A3. 


Sida rhombifolia Linn. (Poisonous plant). Saha- 
devi, Swet Berela (H); Pitbala, Swetberela (B); 
Harrum-boi-ral (Kamrup-A).—Loc: Umteswar 
forest, umshaw, Nongthymmai, Mawphlong, 
Holongapar, other parts in plains of Assam, 
Bihar, Bengal and Orissa. A2. 


GERANIACEAE 


Geranium napalense Don. Bhond (H).—Loc: 
Shillong, Lait-ling-kot (Assam); Aka _ Hills 
(NEFA); different parts of Sikkim. A2. 


RUTACEAE 


Clausena excavata Burm. Agnijala, Agnikumari, 
Narsingha (A).—Loc: Nowgong, Sibsagar, Cachar, 
Garo Hills (Assam); Chatgaon, Malayagiri 
(Orissa). A3. 


Feronia limonia Swingle.-—(F. elephantum Cor.) 
Elephant apple or wood apple; Kaith (H); Kait. 
Kath-bal (B).—Loc: Keonjhar forest and other 
plain forests (Orissa). A2. 


Skimmia laureola Sinch & Zucc. ex Walp. 
Chumlani (N); Dieng-intlant (K).—Loc: Sohrarian. 
lum suar, Serrarim, Nonglauri, Dungep, Mawph- 
long forest, K & J Hills (Assam); Naga Hills; 
Bompu La; Subansiri Fr. Divn. (NEFA); 
Sikkim. A2. 


Toddalia asiatica Lam.—-(T. aculeata Pers.) 
Siasoh-sat (K); Kada-todli (B); Kanj (H).—Loc: 
Shong-Pung, Peak forest, Shillong Peak, Umdong 
Valley, Diphu, Mawphlong, Khasi Hills, Mairang 
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(Assam); Aka Hills (NEFA); Keonjhar forests 
(Orissa). A3. 


Zanthoxylum acanthopodium DC. Nipali-dhanya 
(H); Bogaytimur (N); Sohjing-buing (K).—Loc: 
Mawfiong, Sohrarain Rd., Umidong Valley, La, 
Khasi Hills, Dumpep, Shillong, K & H Hills 
(Assam); Adogiri (Garo Hills). A2. 


Zanthoxylum_ hamiltonianum Wall. Purpuray 
timur (N); Tez-mai-bih (A).—Loc: Nowjan, 
Singhduara, Gowrisagar, Moriani, Hollongapar, 
Golaghat, Sonari, Sibsagar, Haltugaon, Jeypore 
(Assam); Aka Hills, Dikrang (NEFA). A2. 


CHALLETIACEAE 


Chailletia gelonioides Hkf.—(Dichapetalum ge- 
lonioides Engl.) Maokurra (B); Ding-rali-arung— 
(A). Loc: Umsaw, Umteshwar (Khasi Hills), Bara- 
pathar, Rangapahar, Jamguri, Digboi, Margharita 
(Assam). A2. 


ANCARDIACEAE 


Rhus succedines Linn. Kakarsingh (H); Kakra- 
sringri (B); Raniwalai(N;); Dinghain (K). (Poison- 
ous plant).—Loc: Mausmai, Sohrarim, Sweetfalls, 
Barapani, Shillong peak, Gaughati-Shillong 
Road, Sibsagar, Lakhimpur, North Cachar Hills 
(Assam); Naga Hills (NHTA). A2. 


Semecarpus anacardium Linn. f. Bhela (H) and 
(B) and (A); Dieng soh, bhala (K).—Loc: 
Nongpoh, Umsaw, Umran, K & J Hills; 
Near Salong Reserve, Nowgong; Haltugaon 
(Goalpara), Tiru Hill Reserve, Sibsagar, other 
plains of Assam; forests of Bengal, Bihar and 
Orissa.A2. 


PAPILIONACEAE 


Abrus precatorius Linn. Rati (A). (Poisonous 
plant).—Loc: Meulvi bazar, Silghat, Nalbari and 
other plain areas of Assam; Plain areas of Bihar; 
Bengal and Orissa. A2. 


Derris ferruginea Benth. Makoi sopa (A); 
Raphang-doukha, Aru (A).—Loc: Umsaw, N. 
Range, Elemgnora,Panigaon, Doboka, Haltugaon, 
Sadia, Chardwar (Assam); Dhikari (NEFA). A3. 


Entada scandens Benth. Gila (H) and (B); 
Gilalewa (A).—Loc: Umsaw forest, Khasi Hills, 


Jaintia Hills, Chardwar, Kokrajhar, Doyang 
* Goalpara, Sapekhati, Panigaon (Assam). 


Milletia pachycarpa Benth. (Poisonous plant). 
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Bririk (Lepcha); Hehel Santali).—Loc: Shella, 6 
miles on G. S. Road, Umsaw, other Khasi hills, 
Sibsagar, North range and Lakhimpur, Tezpur, 
Darrang, Lumding, Nowgong, Kalingduar, Lowa- 
cherra, Sylhet, Kochugaon, Goalpara (Assam); 
Pasighat, Aka Hills (NEFA). A2. 


Mucuna prurita Hook. Kivanch (H); Bandar 
kekua (A).—Loc: Rangapzhar, Sibsagar Dt. and 
other areas in Assam, Bihar, Orissa. A2. 


Trifolium repens Linn. (Poisonous plant) 
Shaftal, Shotul (P); Ghurg (Pushtu).—Loc: Upper 
Shillong, Shillong (Assam); lower altitudes of 
Sikkim. A2. 


CAESALPINIACEAE 


Cassia alata Linn. Bordadigdiga (A).—Loc: 
Barapathar (Sibsagar), Tharia, K & J Hills, 
Cachar, Jeypore (Assam). A2. 


Cassia fistula Linn. Amaltas and Girimalah (H); 
Sundali and Amultas (B); Sonaruphang (A).— 
Loc: Silchar, Goalpara (Assam); plain areas in 
Bihar and Orissa. A2. 


MIMOSACEAE 

Acacia catechu Willd. Khair (H) and (B); Khairia 
(A).—Loc: Rangapahar, Sibsagar, Haltugaon, 
Ranikata, Goalpara (Assam). A2. 
Pithecolobium bigeminum Benth. (Poisonous plant). 
Kachlora (H).—Loc: Dulong Reserve, Chhatak 
of Sylhet, and other parts of Assam. A2. 

SAXIFRAGACEAE 


eivularis Ham. Budivakthi (N).—Loc: 
slopes (Below 2,000 


Astilbe 
Singhik and other lower 
m.) in Sikkim. A2. 


Dichroa febrifuga Lour. Busk (H).—Loc : Lait- 
ling-kot, upper Shillong, Langkyr- dom, Shang- 
pung, Shillong, Rangring, Lakhimpur Dt. 
(Assam). A2. 


DROSERACEAE 


Drosera peltata Sm. Mukhajali: (H).—Loc: 
Laitkar forest, Peak forest, Cherra, Barapani, 
Mamulu, Shillong, Jowai (Assam); Jhaag to 
Towang (NEFA); Lachung (Sikkim) A3. 


MYRTACEAE 


Careya arborea Roxb. Kumbhi (S); Kumbi (H) 


and (B). (Poisonous plant).—Loc: Nongpoh, 
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Kamrup Dt., Chardwar, Barni forest, North 
Kamrup reserve forest, Goalpara Dt. (Assam). A3. 


Eucalyptus maculata Hook. Tarpin Gach (A). 
(Essential oil yielding plant)—Loc: Lushai Hills 
(Assam), Longai (Sylhet). Al. 


ARALIACEAE 


Hedera helix Linn. Dudela (N): Mei-peo-sree (K). 
—Loc: Lait-ling-kot, Mawlang forest, Khasi 
Hills, Rang-um-tie, Lyndoh forest, Mawphlong, 
Shillong, K & J Hills (Assam); foot hills of (NEFA). 
A2. 


CAPRIFOLIACEAE 


Viburnum foetidum Wall. Dieng-soh-lang (K).— 
Loc: Elephant falls, Khasi Hills, Mawphlong, 
Nongpoh, Jowai Rd., Shadow forest, Nursery Hill, 
Shillong near Sorrarisu, Upper Lumpurring, 
Nongkrim, Lait-ling-kot, Rifle ranges, Mausmai, 
K & J Hills (Assam); Loacherra (Sylhet); Lower 
altitudes of Sikkim. A2. 


RUBIACEAE 


Hedyotis auriculata Linn. Gatta-colla-Sing.— 
Loc: Inner Line Reserve (Cachar); K & J Hills 
(Assam), A2. 


Ophiorhiza mungos Linn. Gandhanakulu (B): 
Sarahati (H).—Loc: Mausmai, K & J Hills 
(Assam). A2. 


Paederia foetida Linn. Khip (H); Gandhabadulia 
(B); Bidisutta (A); Rikang-nemtu (Mikir).—Loc: 
Rait Laban, Hafllong, Haltugaon, Tongtung, 
Elephant Falls; Mawphlong, Kharikhana, Mow- 
gong, Lakhimpur (Assam). A2. 


VALERINACEAE 


Valeriana hardwickii Wall. (Essential oil yielding 
plant).—Loc: Elephant Falls (Shillong-Assam).A2. 


Valeriana wallichii DC. (Essential oil yielding 
plant). Tagara (S); Tagar, Nahani (H) and (B). 
Loc: Elephant Falls—Shillong (Assam). A2. 


COMPOSITAE 


Artemisia vulgaris Linn. (Poisonous plant). 
Negdera (H) and (B).—Loc: Kohima (Naga Hills, 
NHTA); Tura top (Garo Hills); Aka _ Hills 
(NEFA); Haltugaon, 29th Mile Cherra road, 
Barapani (Assam); Slopes below 3000 m in 
Sikkim and also in Khasia Hills, Assam. A3. 


Eclipta prostrata Linn.-(Eclipta alba Hassk.) 
Bhringhraja (S); Bhangra (H); Kesuti (B); Kehregi 
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(A).—Loc: Gauhati, Digboi, Sibsagar, Goalpara 
(Assam); Aka Hills (NEFA). A3. 


Spilanthes acmella Linn. Akarkara (Bombay); 
Akarkhara_ (P).—Loc: Barapani, Nongpoh, 
Myniss, Laitkor forest, K & J Hills (Assam); 
Girimuk; Kohima (NHTA); Aka Hills, Pasighat 
(NEFA); lower altitudes of Sikkim. A2. 


Anthium strumarium Linn. Chhota-gokru (H); 
Ban-okra (B); Agra (A); Ghagra (Sylhet); Paro- 
hunta (Mikir).—Loc: Gauhati, Silchar, Barigaon, 
Shella forest (Assam). A3. 


ERICACEAE 


Gaultheria fragrantissima Wall. Soh-lyng-thrait 
(K).—Lec : Shillong, Shillong Peak, Lait-ling-kot, 
Gorg*, Nongbari forest, Khasi Hills, Nangpirur 
Peak forest, Rifle ranges, Tharia (Assam): Aka 
Hills (NEFA); Nyumagond, Kameng _ Divn. 
(NEFA); Lachen, Lachung Changu (Sikkim). A2. 


MYSRINACEAE 


Embelia ribes Burm. Ju-bim-bim (K); Babarang 
(H); Birang (B).—Loc:Pynursla, Shongpung, 
Mamlu forest, Laitlingkot, Mausmai, Jowai 
forest, above laban in Shillong, Peak forest 
(Assam). A2. 


Maesa indica Wa\\. (Poisonous plant) Phusera, 
gogra (H); Nangalbhanga (A); Nok-ling (Mikir- 
A).—-Loc: Barapani, Umran forests, Nongpoh, Soh- 
ryngkhan forest, Sirikua, Tikhang, Bhogo, Diroi 
Reserve Golaghat, H alkota. Mikir Hills, Amugu- 
gir, Nambor forest, Silghat, Kachugaon, Chardwar, 
Kocharigaon, Tharia Rd; Tura forest, Tura top 
(Garo Hills) (Assam); Lawacherra (Sylhet); Naga 
Hills, Kohima (NHTA). A3. 


EBENACEAE 


Diospyres embryopteris Pers. Kendu (A); Ma- 
kartendi (O).—Loc: Kamrup, Mohandraganj, 
Garo Hills (Assam); Keonjhar Reserved Forest 
(Orissa). A2. 


_Diospyros melanoxylon Roxb. Tendu, Timburni 
(H).—Loc: Rebna and Keonjhar Reserved forests 
(Orissa). A2. 


OLEACEAE 


Jasminum arborescens Roxb. (Essential oil yield- 
ing plant) Saptala, Nava-mallika, Bela, Muta-Bela 
(H); Bura-Kunda (B).—Loc: Parts of Rajmahal 
Hills, Gayaghats, Santal parganas etc. of Bihar; 
Kalakandi and other parts of Orissa. A2. 
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Jasminum caudatum Wall. Essential oi) yielding 
plant) Mei-long-Kait-sree, mei-soh-siang (K). 
—Loc: Bholaganj, Nonghlaw, Barapani (Assam);. 
Mamulu, Reliang (K & J Hills); Kalioni (Sibsa- 
gar); other parts of Assam. A2. 


Jasminum pubescens Willd. (Essential oil vield- 
ing plant). Duamali (A).—Loc: Lakhimpur, 
Sibsagar, K & J Hills (Assam) parts of Purnea, 
Champaran, Santal parganas, etc. (Bihar). A2. 


Jasminum sambac Ait. (Essential oil yielding 
plant) Duamali (A).—Loc: Jeypore, Kamrup, 
other parts of Assam; Bihar; Bengal;Orissa. Al. 


APOCYNACEAE 


Holarrhena antidysenterica Wall. Kureya ‘ (H); 
Dudcory (A).-—-Loc: Patharia forest, Burni forest, 
Kamrup, Haltugaon (Assam); Naga Hills 
(NHTA)&; Keonjhar and other plain areas 
(Orissa). A3. 


Rauwolfia densiflora Benth. Dieng-ja-soh-Kar- 
blong (K).—Loc: Cherra, Punursla, Dawki, 
Shillong, Nongpoh (Assam). A3. 


Rauwolfia serpentina Benth. Sarpagandha (H); 
Arakhchontita (A).—Loc: Tharia forest, Umsaw, 
Lowcherra, Sylhet, Kulsi, Kamrup, Gourisagar, 
Sibsagar, Chirang Reserve, Goalpara (Assam). A2. 


ASCLEPIADACEAE 


Asclepias curassavica Linn. (Poisonous plant). 
Kakatundi (H).—Loc: Lumding range, Jeypore 
(Assam); Naga Hills (NHTA); Denning, Mor- 
kong, Sella (NEFA). A2. 

Tylophora asthmatica W. & A. Antamul (H); 
Antomula (B); Mendi (O).—Loc: Plain forests of 
Cachar District (Assam); North Bengal. A2. 


LOGANIACEAE 


Strychnos nuxvomica Linn. Kuchla (H); Thal 
kesuria, Kuchilla (B); Makurikab (A).—Loc:- 
Nowgong, Kukrakata Reserve, Silghat, (Assam); 
Keonjhar forests (Orissa); Jeypore forests (Andhra); 
forests of Bihar; forests of Bengal A2. 


GENTIANACEAE 


Swertia chirata Ham. Chirata, Charayateh (H); 
Chirata (B).—Loc: Lait-lvng-kot, forest Cherra 
road 31st mile, K & J Hills (Assam) ;Singhik-chung- 
Thang area and other lower altitudes of Sikkim. 
A2 
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BORAGINACEAE 


Heliotropium indicum Linn. (Poisonous Plant) 
Hati Sura (B); Hatisuria (A).—Loc: Bholaganj, 
Goalpara, other plain forests of Assam, Bihar, 
Bengal and Orissa. A3. 


CONVOLVULACEAE 


Cuscuta reflexa Roxb. Akhabel (H); Haldi-alguri 
rutta (B); Shunyalat (B); Mei-tiw-marwai (K). 
—Loc: Elephant Falls (near Shillong), 15th mile 
on Cherra Road, K & J Hills (Assam). A2. 


Impomoea hederacea Jacq. Kala-danab (H) and 
(B).—Loc: Shillong, Sorynghan, K & J Hills 
(Assam). A2. 


SOLANACEAE 


Solanum spirale Roxb. Tita Kusi (A).—Loc: 
Shillong, Khasi Hills, Lyngdoh, Nongphan, K & J 
Hills Dist. Halkata, Jeypore, Kalioni, Jamuguri, 
Dikumukh (Assam); Naga Hills (NHTA) A2. 


SCROPHULARICEAE 


Picrorhiza kurrooa Benth. Kidki (H) and (B); 
Kudki (N).—Loc: Changu area (Sikkim). A3. 


BIGNONIACEAE 


Oroxylum indicum Vent. Ullu, Arlu (H); Sona 
(B); Tokuna (A); Bhatgila (Sylhet).—Loc: Dawki, 
Nongpoh, Jowai, Jorain, other plains (Assam); 
forests of southern Tripura; Foot Hills of NEFA. 
A2. 


ACANTHACEAE 


Adhatoda vasica Nees. Vasaka (S); Arusha (H); 
Bakas (B).—Loc: Shillong, Nongpoh, Sibsagar, 
Lakhimpur (Assam). A3. 


Andrographic paniculata Nees. Kirayat (H); 
Kalmegh (B); Kalamagh (A).—Loc: Nalbari 
(Assam); Malayagiri Hills, (Orissa); other plain 
areas of Eastern India. A2. 


VERBENACEAE 


Clerodendron infortunatum Gaertn. Bhant (H) 
and (B); Bhetphul (A).—Loc: Dawki, Jirimukh, 
Jeypore, Batasipur,—Kochugaon, etc. (Assam) A3. 


Vitex negundo Linn. Sanbhal (H); Nishinda (B); 
Pachettia (A).—Loc: Cauhati, Goalpara, Gotong, 
Chardwar, Phakaill (Assam); other parts of 


Stkkim, Bihar and Bengal A2. 


Vitex peduncularis Wall. Ahoi, Osai (A); Asai, 
Rangrea, rangngi (Garo) (A); Boruna, Goda (B). 
—Loc: Umsaw, Dawki, Nongpoh, Umran, Khasi 
Hills; Kulsi, Lower Assam, Khalasi block, 
Samphalgiri, Tura area, Mohendraganj (Assam); 
Chirang, Garjee and Chandrapur forests (Tripura); 
Seshayi (Andhra) A3. 


CHENOPODIACEAE 


Chenopodium ambrosioides Linn. Katu ayamodda 
(A).—Loc: Shillong, Dawki, near Bynthan village, 
Nowgong, Upper Shillong, Khasi Hills (Assam). 
A2. 


NEPENTHACEAE 


Nepenthes khasiana Hk. f. & T.—Loc: Bagmara 
and other parts in Garo Hills, Jorain, Langrim, 
Nonghulam, K & J Hills (Assam). A2. 


ROXBURGHIACEAE 


Stemona tuberosa Lour. Givi-si-riubi (Mikir) 
(A); Tassurthak (Daffla).—Loc: Dawki, Barnihat, 
Moriani, Dyang, Bharali, Babhoy, (Assam); Aka 
Hills, Pasighat (NEFA). A2. 


LILIACEAE 


Fritillaria_cirrhosa D. Don. Yathu (T) and 
(Mishmi).—Loc: Dichu valley, Lohit Divn. 
(NEFA); Changu and Kupup areas (Sikkim). A2. 


Fritillaria stracheii Hook. f.—Loc: Selari hills 
slope, Kameng Dv. (NEFA); Kupup, Gnathang 
area (Sikkim). A2. 


ARACEAE 


Arisaema consanguineum Schott. (Poisonous 
plant).—Loc: Lait-lyng-kot, Elephant Falls, Peak 
Falls, Sohrarain, Shillong, other parts of K & J 
Hills.Assam. A3. 


Arisaema tortuosum Schott. (Poisonous plant). 
Kiri-ki-kukri (P).—Loc: Shillong, Nongpoh, 
Dumpep. Umsaw, Lait-lyng-kot, Peak forest, 
Sohrarain, Deobaner (K & J Hills, Assam). A2. 


GRAMINEAE 


Cymbopogon martini (Roxb. ) Wats. (Essential 
oil yielding plant). Reshagrass, Rohisa(S), Gandh- 
bel (H).—Loc: Khasia and Garo Hills (Assam); 
Naga Hills(NHTA); Parts of Singhboum, Santal 
Parganas, Chotta Nagpur of Bihar; Angul, 
Sambhalpur and other parts of orissa. A3. 
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Vetiveria zizanioides Stapf. (Essential oil yielding 
plant). Biringa (A).—Loc: Company Ganj, Jaintia- 
pur, Sadiya, Kachugaon, Nongpoh and _ other 
plain parts of Assam; parts of Champaran 
Purnia. Santal, Parganas (Bihar); Puri, Angul, 
Sambalpur (Orissa). A3. 


PIPERACEAE 


Piper longum Linn. Pipli (H) and (B); Bithi 
pokong-arong (Mikir).—Loc: Barnihat, Gumar- 
ange; Sylhet Divn; Jeypore Re erve (Assam). A2. 


LAURACEAE 


Cinnamomum zeylanicum Breyn. (Essential yield- 
ing plant). Dalchini (H), (B) and (A).—Loc: 
Cherrapunjee, Lait-lyng-kot, Jowai, Nortiang and 
other parts of Khasi Hills (Assam). A3. 


THYMELEACEAEF 


Daphne bholua Ham ex Don.—(D. canuabina 
Wall).—Loc: Elephant Falls (near Shillong); 
Lait-lyng- kot, Dumpep, K & J Hills (Assam); 
Naga Hills (NHTA); different ranges around 
Chung Thang, Changu, Thangu and Gnathong 
(Sikkim). A2. 


LORANTHACEAE 


Viscum articulatum Burm. Pan Pudu (H); Kur- 
chu (N).—Loc: Sohrarain, Lawlynghdoh, Lao-soh, 
Mynkhar, Nongstein, Peak forest, Nongbri 
forest, Khasi Hills (Assam); Naga Hills (NHTA); 
Kangla tunghbe (Manipuri); Chung Thang 
(Sikkim); Dirang-Dzong Valley (NEFA). A2. 


SANTALACEAE 


Santalum album Linn. (Essential oil yielding 
plant) Baga Chandan (A); Chandan (B) and ‘(P) 
Chandal, Sandal (H).—Loc: Umsaw forest,K & J 
Hills (Assam); Parasnath (Bihar); Midnapur Hills 
(Bengal; Kalahanadi, Jeypore (Orissa). A3. 


EUPHORBIACEAE 
Croton tiglium Linn. Konibih (A): Jamalghota 
(H).—Loc: Makum, Wahlong, Jamguri, Chard- 
war, etc. (Assam). A2. 


Emblica officinalis Gaertn. Amla, Amlika-Aonla 
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(H): Amla Amlaki (B); Amloki (A).—Loc: 
Kamrup, other plain areas 
Bengal and Orissa. A2. 


North 
(Assam); Plains of 


URTICACEAE 


Streblus  asper Lour. Saunra  (A).—Loc: 
Kocharigaon, Baguri, Dikhmukh, Phukanoohat, 
Tezpur, Lakhimpur, Rudrasagar, Tharia forests, 
Plains of Sylhet (Assam); Tripura forests (NEFA). 
A3. : 


GNETACEAE 


Ephedra sexatilis Royle var. sikkimensis (Stapf) 
Forin Asmania, Budagur (P).—Loc: Thangu area 
(Sikkim). A4. 


CONIFERAE 


Pinus insularis Endl. (Essentia! oil yielding plant). 
Saralkath, Tili owe (A); Dingsa (K).—Loc: 
Shillong, parts of K & J Hills, Lusha hills 
(Assam); Naga Hills, Manipur. A4. 


Pinus wallichiana A. B. Jacks. (Essential oil 
yielding plant). Tongschii, Lamshing (Bhutan); 
Raisalla, Chilla (Kumaon).—Loc: Jabrang, Rupa, 
Rahung, Dirang Dzong, Apanthang, Michuka, 
Waling (NEFA). 


ORCHIDACEAE 


Vanda tessellata Hook. f.—-Loc: Rebna, Keonj- 
har, other plain forests of Orissa; plain forests 
of Assam, Bengal and Bihar. A3. 


ZINGIBERACEAE 


Curcuma zedoaria Rosc. Kachura (H) and (B); 
Katri (A).—Loc: Umsaw, Shillong, Dawki, 
Bholaganj, Bengtol, Haleme Tea Estate, Bansbari 
(Assam); Aka Hills (NEFA); Naga Hills (NHTA). 
A3. 


DIOSCOREACEAE 


Dioscorea deltoidea Wall. Knios, Kriss (P).— 
Loc: Umsaw, Garampani (Assam). A2. 


Dioscorea prazeri Prain & Burkill. Kencheong 


(Lepcha).---Loc: Kohima, Naga Hil 


— (NHTA); 
Sikkim; North Bengal. Al, 





A SURVEY OF AFGHAN MEDICINAL PLANTS 


O. H. VOLK 


Wuzburg, 


Afghanistan belongs phytogeographically to the 
holarctic region and its flora and vegetation con- 
trasts strongly with that of the Palaeotropic region 
of the Indo-Pakistan subcontinent, from which 
region very few irradiations reach the foothills of 
the Hindukush. Biologically there is no reason 
to regard this country as belonging to the Indo- 
Pakistan subcontinent. The main stock of its 
flora is composed of plants of the Irano-Turanian 
Province, covering the southern Aralo-Caspian 
lowlands and limitrophe mountains, and the vast 
highlands of Iran and Afghanistan. Most signifi- 
cant, presented by many species, are the genera 
Cousinia, Artemisia, Astragalus, _Onobrychis, 
Acantholimum, Acanthophyllum, Ferula, Dorema, 
Nepeta, Scutellaria, Eremurus, Ephedra etc. The 
most common grass is Poa bulbosa. These together 
with many perennials and annuals and some small 
trees or shrubs, (some species of Amygdalus, Pis- 
tacia) form several types of steppes which often 
are (wrongly) classified as semi-desert. Of a 
special kind are the steppes of the lowlands of 
North-East Afghanistan, which comprise mostly 
annual grasses and ephemerids. It is sometimes 
thought that the cultivation of cereals had its origins 
in this part of the country. The dry climate of 
Afghanistan with precipitations mostly far below 
400 mm., falling nearly exclusively during winter 
(often as snow) and spring, does not allow the 
growth of forests. Only in the eastern parts of 
Afghanistan, where the summer monsoon brings 
additional rains, are true forests seen. They are 
with Cedrus deodora, Abies Webbiana, Pinus 
Gerardiana, Bergenia etc., an extension of the 
Western Himalayan flora and vegetation. The 
driest parts of Afghanistan are in the semi-desert 
of the ‘Garmsir’. Here halophytic shrubs and herbs 
of the family of Chenopodiaceae (Salsola, Aellenia, 
Haloxylon), and of Polygonaceae (Oxygonum), 
aside of Stocksia brahuica, Citrullus colocynthus 
and others are significant and the Saharo-Sindian 
floral-element is common. The higher altitudes 
of the mountains are covered with dry and cold 
steppes of a Pamiro-Alaian or Tibetan type. On 
wet places small meadows with Cobresia and 
plants of Euro-Siberian distribution are found. 


Most of the country is uncultivated land used 
periodically as pasture for flocks of sheep or goats. 
The amount of cultivated lands exceeds scarcely 
35% of the total area, part of it being irrigated, 
nourishing a population of about 12 millions. The 
staple crops are wheat, pulses and dried fruits. 


Germany 


Commercial crops are cotton, linseed, nuts and 
fruits and some medicinal plants. Most of these 
products go to Pakistan and India and only a few 
of them reach the world market. In spite of a 
very old tradition in exchanging products of plants 
of the Afghan highlands with those of the sub- 
tropical and tropical Pakistan and India, very 
little attention is paid to Afghanistan as a source 
of medicinal plants! and very little work is pub- 
lished regarding their qualities. 


The following enumeration gives an inventory 
of those medicinal plants which are produced in 
Afghanistan, based mainly on the author's own 
experience on a three-year stay in this country. 


Achillea Santolina L., Compositae. Indigenous 
herbs of dry borders of fields. _Herb=buy-e-made- 
ran. 

Alhagi pseudalhagi (MB.) Desc., Leguminosaceae. 
Camel’s thorn. 


Alhagi persarum Boiss. et Buhse, 


Alhagi sparsiflorum (Shap.) Shap. (syn. A. 
kirghisoran Schrenk var. sparsifolium Shap.) These 
are perennial herbs, common on fields and fallows, 
serving as fuel. Parts used medicinally are: 
leaves=barg-e-shuturkhar; flowers and _ fruits- 
tokhum-e-kirm and manna=turanjabin. The 
last derives evidently from A. persarum and _ is 
probably an exudation of aphids or similar pests, 
like shrikhesht (see Salix) or manna of Tamarix 
-gazanjubin etc. A piant Alhagi camelorum 
Fisch. is non-existent. This is a ‘nomen illegiti- 
mum’, and skould not be used. 


Althaea rosea (L.) Cav., Malvaceae. Hollyhock, 
cultivated in gardens. White flower=gul-e-khatmi 
safed; red flower=gul-e-khatmisurkh. 


Althaea officinalis L., Malvaceae. Marsh mallow, 


perennial weed in overirrigated fields. Not in use. 

Amygdalus communis L., Rosaceae. Almond, 
indigenous tree, extensively cultivated in orchards, 
many varieties, sweet and bitter. Almonds- 
badam, mportant export. Kernels of wild 
almonds=ibadam-e-kohi, often mixed with kernels 
of apricots. Exported. 

Anethum graveolens L., Umbelliferaceae. Dill, 
annual, cultivated. Fruit=shibet. Export. 





ll. 

















Armeniacus vulgaris Lam., Rosaceae. Apricot, 
extensively grown in big orchards. Fresh and 
dried apricot: = zard-aloo, form an essential part of 
the diet and also for export. Apricot-kernel= 
khasta, a substitute of almonds. Apricot-gum= 
gund-e-zardaloo, exported. 


Arnebia spectabilis Rech. f., Boraginaceae. 
Stony hills, Hezaradjat. Roots, red dye: yella- 
rang, rang-alaf, ratanjud. Export. 


Artemisia Absinthivum L., Cempositae. Absinthe, 
Watercourses. Hert =terkh-e-rauna, afsantin. 


Artemisia cina Berg., Compositae. Santonica, 
Wormseed, indigenous shrublet, forming extended 
associations (Artemisia-steppes) with Artemisia 
persica Boiss. or A. Aucheri Boiss. ssp. kuhistanica 
Bornm., be.ween 2.000 and 3.000 m. The author 
collected A. Cina at Chak-Wardak, Unai-Kotal2 
(2.800 m), Bamian and Duab-e-Mezerin; Rechinger 
reports collections from Lorinj, North of Bamian 
(2.600 m) and from North-East Afghanis- 
tan. (Pahin Shahr, 3.300 m., Rubat, 2.800 m.) 
Flowering hert =terkh-e-dawa. These big stands 
are not yet exploited. 


Another santonica, described by Qazilbash3 
as A. kurramensis, confined to the Upper Kurram 
and adjoining Afghanistan, seems to grow abun- 
dantly in the district of Khost, exported. A. 
maritime L., is not confirmed by recent collections 
from Afghanistan. This is an aggregate species 
and true A. maritima L., cannot be expected, 
either in Pakistan or in Afghanistan. 


Artemisia spec., Compositae, indigenous shrub- 
let. Herb of an unidentified Artemisia=mastar, 
terkh. (Used against ‘bad’ and as green dye.) 
Export. There are at least 18 species of Artemisia 
in Afghanistan. 


Astragalus: many woody species, Legumino- 
saceae. Tragacanth, in spite of finding many 
woody species in the steppes of Afghanistan,! 
suitable for the production of gum; Rechinger 
reports 153 indigenous species, herbaceous in- 
cluded, only very small quantities of gum tra- 
gacanth=katira, shilm-e-katira, are produced in 
West-Afghanistan5-6. (Mothe, uphof). 
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popular ‘gul-e-gaozabar=flowers of Anchusa, 
Moltkia a.o., but not Onosma bracteatum. 


Cannabis sativa L., Moraceae. Hemp, culti- 
vated in Afghanistan, north of the Hindukush. 
Fruit-bhang-dona. 


Cannabis sativa L. var. indica auct., Hashish, 
Marihuana, Indian Hemp, weed on _ irrigated 
fields, East Afghanistan, herb=bhang; resin- 
chars. Abdiction seems to be rare. This plant 
is different from fibre kemp by its dwarfed, 
branched habit and by late flowering (short day!). 


Capsicum annum L., Solanaceae. Red Pepper, 
Spanish Pepper, cultivated. Fruit =mirch-e-surkh, 
filfil-surkh. 


Carthamus tinctorius L., Compositae. Safflower, 
cultivated herb. Fruit=»mazwar; flower asa dye, 
nearly out of use. 


Carum carvi L., Umbelliferaceae. Carvay, 
indigenous herb on wet places and meadows of the 
mountains. In spite of its occurrence true Carvay 
is not found in the bazars. ‘Zirah’ of the trade 
belongs to Cumin. 


Carum (Ammi) copticum (L.) Benth. and Hook., 
Umbelliferaceae. Ajowan, cultivated. Fruit= 
joani, jowan. Exported. 


Cedrus deodora (Roxb.) Loud., Pinaceae. Deo- 
dar, Himalayan-Cedar, indigenous tree of East 
and South-East Afghanistan forests. Wood of 
‘archa’ is exported. Tar=tel-e-archa. 


Centaurea behen L., Compositae. Indigenous 
(Duab-e-Mezerin) on wet meadows. Root=bah- 
mansafed. 





Cichorium Intybus L., Compositae. Chicory. 
Indigenous, common along ditches, road sides. 
Root and fruit =kasni. 


Citrullus  colocynthis Schrad., Cucurbitaceae. 
Colocynth, indigenous, perennial herb, common 
in semi-deserts of South Afghanistan (Margo). 
Fruit—tarbuz-e-abujel. 





Berberis div. spec., Berberidaceae. Berberry, 
indigenous, watercourses and slopes of the Hindu- 
kush, common. Root, bark, fruit=sirk, zarishk; 
dried extract=raz. 


Bryonia spec., Cucurbitaceae Bryony, indigenous, 
rare. Root=tomaka, tal-charga. 


Boraginaceae div. spec.’ are the source of the 


Conium maculatum L., Umbelliferaceae. Hem- 
lock, indigenous, waste-places, hedges. Herb, 
fruit-marigaq-e-zanun, known for being very 
poisonous. 


Coriandrum sativum L., Umbelliferaceae. Co- 
riander, cultivated. Fruit=gashniz. Exported. 


Cucumis sativus L., Cucurbitaceae. Cucumber, 
cultivated for vegetable. Seed=tokhum-e-bad- 
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rang, khiar. 


Cuminum cyminum L., Umbelliferaceae. Cum- 
min, cultivated. Fruitzi=rah. Export. 


Dodder, 
Seed= Kasus. 


Cuscuta reflexa Roxb., Cuscutaceae. 
indigenous parasite on trees. 


Cydonia oblonga Mill., Rosaceae. Quince, 
cultivated in orchards. Fruit=behee; seed =behee 
-dana. 


Datura stramonium L., Solanaceae. Thornapple, 
indigenous, nitrophilous annual herb of waste- 
places, valleys. Seed=tatura. 


Daucus carota L., Umbelliferaceae. 
cultivated vegetable. 


Carrot, 
Fruit=tokhum-e-zardaq. 


Ephedra div. spec., Gmnetaceae. The genus 
Ephedra is represented by at least 8 species in 
Afghanistan, forming at many places extended 
stands. Qazilbash7 states that North-West India, 
Pakistan and Afghanistan easily could statisfy the 
world demand of ephedra. According to Flora 
of Tajikistan,8 Parsa,? Boissier,!9 these species are: 


E. strobilacea Bge., akin to E. alata Dene., 
E. tibetica (Stapf) V. Nik. and 

E. persica (Stapf) V. Nik., akin with E. 
intermedia Schrenk et Mey, 

E. pachycalada Boiss., 

E. valida V. Nik., which is E. equisetina 
auct. ex parte, related to the aggregate 
species E. nebrodensis Tin., 

E. sarcocarpa Aitch. & Hemsl., 

E. Gerardiana Wallich, belonging to E. 
distachya L. senso lato, and 

E. Aitchisisonii (Stapf) V. Nik of the affinity 
of E. foliata Boiss. and Kotschy, s.1. 


Most of those species belong to the Irano-Tura- 
nian province of semi-arid zones and steppes, 
which extends to the mountains of the East and 
South beyond the borders of Afghanistan and some 
of them should be present too in West Pakistan, 
and Northern India. Some species are valuable 
pasture plants, like E£. strobilacea, containing, 
according to the Flora of Tajikistan,8 14—16% of 
rough proteins, combined with a high content of 
carbohydrates and fats and of good digestibility, 
approaching the best pasture grasses, liked by 
goats (and sheep). Therefore it has the Afghan 
vernacular name ‘booz-bandak’. Probably all 
readily eaten Ephedras are free from alkaloids (see 
Qazilbash 7,11 E. foliata) and those which are 
not considered edible by the cattle contain these. 
Alkaloids are to be expected in the species 
aggregated in E. intermedia, R. nebrodensis and 
E. distachya. Assays of Afghan Ephedras did not 
give any result; unfortunately they were under- 
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taken with unidentified material (Prof. Brunner, 
formerly of Kabul, orally). With aggregate 
species, distributed over continents (E. distachya 
and E. nebrodensis from Western Europe to Eas- 
tern Asia), an exact identification is indispensable. 
Variable results of assays, which are so often 
reported with Ephedras (see Golse,!2 Reti) 13 were 
attributed by many an author to differences in 
climate and habitat, but it seems to me_ that 
improper identifications may be responsible too. 
Recent experiences have shown that ‘infraspecific’ 
valuations have to be considered in assaying 
medicinal plants (see Planta Medica, )°14 


The highest content of alkaloids is found in 
the affinity of FE. nebrodensis, so in the middle- 
asiatic E. equisetina Bge., containing 3.11% and 
more alkaloids and serving technically in Russia 
for the production of ephedrine (Massagetov).18 
“E. nebrodensis” of Baluchistan and Waziristan, 
most probably identical with E. valida of Afghanis- 
tan, is the source of Indian Ephedra and is exported 
in bulk to U.K. and U.S.A., yielding more than 
2% of total alkaloids. From this plant ephedrine 
is extracted by a factory at Quetta, Pakistan. with 
pseudoephedrine as a by-product (Qazilbash).7 “‘E. 
nebrodensis” of North-West India (Lahoul) is re- 
ported to have 1.93%. ephedrine (Ghosh Krish- 
na)!6 and from Italy (as E. major Host) 1.08% 
ephedrine and 0.97% pseudoephedrine (Simon).!7 
1 myself assess E. valida to be the most promising 
of Afghan ephedras. 


The main alkaloid from the relationship of 
E. intermedia is pseudoephedrine. E. intermedia 
Schrenk et Mey in the strict sense of Mikitin, 18 not 
occurring beyond Middle Asia, contains up to 
2.2% of alkaloids, mainly pseudoephedrine and 
is an alternative source for extracting ephedrine in 


Russia. Ghosh and Krishna !16 report ‘E. 
intermedia of the Punjab (Chini-Range) to contain 
1.8% pseudoephedrine. 


E. intermedia from the western border of 
Pakistan contains alkaloids and is used against 
colds and cough. Its ashes are mixed with other 
ingredients, principally tobacco and are made into 
an intoxicating chewing powder. This plant is 
also used for curing goat and sheep skins (Qazil- 
bash). This application finds use in Afghanistan 
where the plant furthermore is a remedy for tooth- 
ache (Bamian). Afghan species which belong in 
this relationship are the following: E. persica, 
E. tibetica, and probably E. pachyclada. They 
exist in such quantities as to serve as fuel for 
baking bread and burning bricks at several 
places. It is to be supposed that assays of Ghosh 
and Krishna,!6 Qazilbash and other scientists refer 
to these plants, and we can expect them to be 
potentially useful, but there is stil confusion (see 
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Nadkarni). 19 


Alkaloids are also present in E. distachya sensu 
lato, including E. Gerardiana Wall. from Afghanis- 
tan, Pamiroalai, Tian Shak and Himalayas, (Reti),!3 
but these species and E. sarcocarpa as well as E. 
pachya as well as E. pachyclada seem not to _ be in 
use in Afghanistan, in spite of Watt20 and Parsa9 
who refer “soma or homa”’ to the last one. There 
is the question of Dionysia tapedodes Bge. (Pri- 
mulaceae), growing in the shady rocks of the 
mountains, entering in the preparation of soma. 
The last mentioned plant could be regarded as a 
source of the doubtful “ambrosia” of the antiquity. 


Eremurus stenophyllus (Boiss. et Buhse) Baker 
(E. aurantiacus Baker) and other spec., Liliaceae, 
perennial herb, indigenous, common. Root-seech. 
Export. To find in different types of steppes. 


Ferula Asa foetida L., Umbelliferaceae, Asa 
fetida, indigenous, common in the steppes of 
Afghanistan. Olea-gum-resin-hink (the plant is 
called “gandalai’). Export. In most of the 
textbooks of pharmacognosy the description of 
collecting Asa foetida is not quitecorrect. Accord- 
ing to author’s observations on the spot at Duab-e 
Mezerin and using partially the text of Wallis2! 
the collection takes place like this : 


The plant is a large, dioecious, happaxanthic 
herb, which develops a few, very large compound 
short living leaves and a massive root. After 
about 4 to 8 years, when the root stored sufficient 
reserves and is about 10 to 15 cm., thick at the 
crown, it throws up a large flowering stem about 
10 cm. thick and 1.5 to 2 metres high. People 
regard flowering plants as female and do not 
exploit them. About the end of June or the 
beginning of July, just after the leaves dry off, the 
upper part of the root is laid bare and its crown 
cut off with a special knife. The exudation 
accumulates as a white milk on the surface of the 
cut and, whilst hardening and getting brownsih, 
is protected by a dome-like structure of stones. No 
incisions take place. A few weeks later the 
hardened but plastic gum-resin is scraped off with 
a hook on the handle of the knife, then a new slice 
of the root, 1 to 2 cm., thick is cut off again, and 
the juice is allowed to exude, this process being 
repeated several times with intervals of a fortnight 
or longer. The gum, collected in this way, forms 
a lesser quality “in massis.”” It is intentionally 
mixed with earth and small, carefully selected 
stones of the same colour. The best qualities ‘in 
lachrymis or in tears, locally called ‘angooruq,’ are 
produced in a modified manner by cutting off 
very thin slices (1 to 2 mm thick) and by scraping 
in shorter intervals. Kabul, Kandeha and Herat 
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are the centres of the Asa fetida trade, from where 
it is shipped by trucks. Eventually this drug may 
be of valve in future in geriatrics. ; 


Foeniculum vulgare Mill., Umbelliferaceae, 
Fennel, cultivated. Fruits=badian. Export. 


Fumaria_ parviflora Lam., Fumariaceae, ind- 
genous annual weed. Herb=shotarra. 


Glycyrrhiza glabra L., Papilionaceae. Liquorice, 
var. glandulifera Reg., et Herd., indigenous at wet 
places, sometimes a noxious weed in irrigated fields. 
(Badakhshan) and sometimes associated with Gi. 
uralensis Fisch. and Gl.aspera Pall. Unpeeled 
root=shirin buya. Export. The quality could be 
improved by proper drying. With Afghanistan 
liquorice a high content of glycyrrhizinic acid is to- 
be expected. 


Heliotropium of lasiocarpum F. et M. Boragi- 
naceae, indigenous. Herb=gashdun buta. 


Hyoscyamus reticulatus L., Solanaceae. Hen- 
bane, annual weed of grain-fields. The Afghan 
plant is separated as H. leucanthera Bornm. et 
Gauba. Seeds=:bang-e-deoana, bazarul=bang, 
sia-o-shan, a narcotic often used as a substitute of 
hashish. 


Hysocyamus cf. muticus L., (H. insanus Stocks), 
Solanaceae, indigenous succulent, evergreen peren- 
nial herb of the rocks of East Afghanistan Herb= 
bang-kohi. 


Isatis Koelzii Rech. f., Cruciferaceae. Woad, 
biennial herb of the lower hills of Central Afgh- 
anistant related to /. tinctoria L., Dyestuff-nil- 
kabuli- 


Lactuca sativa L., Compositae. Lettuce, culti- 
vated as vegetable. Fruits=tokhum-e-khau. 


Lagenaria vulgaris Ser., Cucurbitaceae. Cala- 
bash, cultivated as vegetable. Seed-kadu-sorahi. 


Lepidium sativum L., Cruciferaceae. Garden- 
Cress, annual, cultivated as a salad plant, 
Seeds =tokhum-e-taratesak. 


Linum usitatissimum L., Linaceae. Plax-plant, 
annual herb, cultivated extensively in North 
Afghanistan, its seeds serving as food. Linen of 
the fibres of the stem is unknown. Seeds=segher, 
exported. 


Malva rotundifolia L., Malvaceae. Common 
mallow, perennial herb of roadsides. Herb=barg- 
-e-paniraq. 
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Mentha longifolia (L) Huds., Labiaceae. Mint, 
perennial herb of wet places, waterways, Herb- 
pudina; cultivated herb-nana (M. viridis L.). 


Merendera_ aaitchisonii Hook f., Liliaceae. 
Tuberous plant of sandy plains. Corms (Bermo- 
dactyli)-suringan, seranjan. (see Wendelbo).22 


Microrhynchus (Launea) spinosus Benth., Com- 
positae, perennial herb, stony hills. Latex exuding 
from incisions near the crown of the root of flower- 
ing plants (Kabul). Impure, dark, qualities are 
called sajik or chirka, the bestone is anzarut. This 
I refer to Sarcocolla, the origin of which was not 
known. Penaea mucronata is a plant of Africa. 


Morus alba L., Moraceae. Mulberry, a 
common, highly valued tree, cultivated in vast 
orchards in many black or white varieties. Its 
fruits eaten fresh or dried are an important food 
often mixed with ground walnuts (talkhan) and so 
forming an essential part of the diet during winter- 
time. Dried fruit=tut, exported. 


Morus nigra L. is unfit for drying and rarely 
cultivated. 


Myrtus communis L., Myrlaceae.. Myrtle, 
evergreen shrub along watercourses in East 
Afghanistan Fruits=da-e-morum; leaves=barg-e- 
morum. 


Nepeta podostachys Benth., Labiaceae. shrublet 
on stony hills. Herb=gurb-e-khorak. 


Nigella sativa L., Ranunculaceae. Black 
Cumin, Black Caraway, cultivated annual. Seeds 
= siah-dona, exported. 


Ocimum basilicum L., Labiaceae. Sweet Basil, 
locally cultivated annual herb=nasobo; fruit=rei- 
han. 


Papaver pavonium F. et M., Papaveraceae. 
Poppy, common annual of the steppes. Flower 
= gul-e-dokhteran, gul-e-lala. 


Papaver sommniferum L., Papaveraceae. Opium 
Poppy. Opium was formrely the most important 
economic product of the very remote parts of 
North East Afghanistan, its production and trade 
are now prohibited by law. Afghan opium 
had been passing for one of the best. Opium teriak, 
afiun; seeds=kashkash; capsules-ghoza=koknor; 
fragmented capsule=post-e-koknor. 


Peganum harmala L., Zygophyllaceae. Syrian 
Rue. Common perennial herb on roadsides and 
derelict fields; poisonous. The smoke of bloom- 
ing seeds is used against melon flies, its insecticidal 
action is recently proved experimentally. (Schipper 





and Volk).23 Seeds=ispand, armala, exported. 


Physalis alkekengi L., Solanaceae. Strawberry 
tomato, perennial herb, sometimes cultivated as an 
ornamental plant, fruits=gul-e-passparada. 


Pimpinella anisum L., Umbelliferaceae. Anise, 
an annual herb seems not to be cultivated in 
Afghanistan. All specimen of badian-anise turn- 
ed out to be fennel fruits. 


Pinus gerardiana Wall., Pinaceae. A_ small 
tree of the mountains of East Afghanistan, often in 
pure stands. Its edible seeds=chilghoza are 
exported. 


Pistacia khinjuk Stocks, Anacardiaceae. A 
small indigenous tree producing galls and a kind of 
mastiche= mastaki-kabuli, exported. 

Scientific Research P. 11 to 13. 


Pistacia vera L., Anacardiaceae. Common 
pistachio, indigenous small tree of the steppes of 
Central and North Afghanistan growing wild over 
large tracts in very loose stands (‘‘orchard-steep- 
pes’’, “savannahas’’), protected by the population 
as a fruit-tree, sometimes cultivated. Pistachio nuts- 
pista, important export; oil of pistachio nuts; 
Bokhara gallsb=uz-ghunj, gul-e-pista, exported. 


Plantago lanceolata L. and P. major L., Planta- 
ginaceae indigenous perennial herbs in meadows. 
Seeds=surf; Plantain leaves-barge-e-surf. 


Plantago ovata Forsk and other spec., Planta- 
ginaceae. Flea seed, indigenous annual herbs, 
abundant in certain types of steppes. Ispaghula- 
seeds—isfarza, exported, One species is cultivated 
but it is doubtful whether this is P. Psyllium L. 


Portulaca oleracea L., Portulacaceae. Common 
purslane, cultivated succulent annual herb. Seed= 
tokhum-e-khorfa. 


Prunus institia L. var. bokhariensis (? P.bo- 
khariensis C.K. Schn.) Rosaceae. Bokhara Plum, 
mall tree, cultivated. The dried, acid fruit=aloo- 
bokhara; exported. 


Prunus verrucosa Franch., Rosaceae. Small 
shrub of the lower mountains. Fruits=shaka-dona, 
nunkge, very acidic. 


Punica granatum L., Punicacea. Pomegranate, 
indigenous shrub, commercially grown in orchards 
for its fruits=anar, important export of fresh 
fruits. Skin of the fruit (pericarp)=post-e-anar 
used for tanning and dyéing, exported. Flowers 
-gul-e-anar; exported. The bark of the roots 
seems not to be used. 
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Quercus balout Griff., Fagaceae. Small, ever- 
green tree, indigenous and dominant in the forests 
of the lowe parts of the mountains of East 
Afghanistan, resembling Q. J/ex L. with which it 
is mixed-up by many an author but this species is 
strictly confined to the mediterranean region. 


Reptonia (Monotheca) buxifolia DC., Myrsina- 
ceae. Indig nous shrub of the hills of Eas- 
Afghanistan Edible fruits=tokhum-e-ghurghur; 
bark of the roo‘s=post-e-ghurghur. 


Rhazia stricta Decne., Apocynaceae. Small 
evergreen shrub, indigenous in the lowest parts of 
East Afghanistan poisonous. L aves=barg-e 
gandalai. 


Reheum Ribes L., Polygonaceae. Indigenous, 
large-leaved perennial herb of the hills of Afghanis- 
tan. Fresh leaf-stalks-ruvash, chukri (eaten raw 
during spring); dry roots (dye and remedy)-bekh- 
-e-ruvash. 


Rosa centifolia L., Rosaceae, Rose, cultivated 
round Herat for the preparation of rose-water- 
araq-e-gulab, Rose-oil-atre-gulab; Rose-syrup- 
gul-e-kand; Petals-gul-e-gulab. 


Rubia rinctorum L., Rubiaceae, Madder, per- 
rennial herb, cultivated for its roots for a dye- 
royan, rodan. 


Rumex div. spec., Polygonaceae. Indigenous 
herbs. Fruits used are humaz, kamarband; roots 
(prob. R. nepalensis Spreng. or Rheum tataricum 
L.f.)-chukri-ahu; pith of the stems-hola (of 
R. dentatus L.) 


Salix div. spec., Salicaceae. Willow, indi- 
genous trees or shrubs in wet places, planted along 
water-ways. Medicinal use of _leaves-barg-e- 
yakh-bad and of manna-shir khisht, exported. 
The origin of this manna, very much used in the 
Orientus, was unknown for a long time. According 
to Linschoten24 it has been introduced in India from 
the lands of the Usbegs and originates from the 
dew, falling on the trees, growing stiff and hanging 
on the plants like icicles. Aitchison 25 and Motte5 
attribute shir khist to an exudation of Cotoneaster 
racemiflora (Desf.) Koch (syn. C. mnummularia 
F. et M.), but I myself never saw such an exuda- 
tion on this plant. On the other hand I observed 
big stalactites and stalagmites of the excreta of 
Aphids, generally known as honeydew, on heavily 
infested stands of willows at the lakes of Band-e- 
Amir (Hazaradjat, Central Afghanistan and at 
other places in the month of September. coinciding 
with the description of Linschoten24 Possibly 
such accumulations, favoured by the dry summer 
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cilmate of Afghanistan, may occur on other plants 
infested with Aphids and similar pests too. 


Salvia macrosiphon Boiss. ssp. cabulica DC.., 
Labisaceae. Indigenous herb of the steppes and 
fallows, related to S. Moorcroftiana Wall. seeds- 
karnowcha, exported. 


Sesamum indicum L., Pedaliaceae. Sesame, 
Bene, annual, tropical herb, cultivated for its 
seeds-konjid. 


Sisymbrium irio Crantz and S. sophia L., Cruci- 


feraceae. Annual weeds. Seeds-khak-shir, ex- 
ported. 
Solanum nigrum L., Solanaceae. Black Night- 


shade, annual weed in wet fields, fruits-zag-e- 


anguraq. 


Stachys parviflora Benth., Labiaceae. Perennial 
herb, densely-haired. Herb—mucharnu. 


Trachydium (Eremodaucus) Lehmanni Benth, & 
Hook, Umbelliferaceae indigenous, perennial herb 
of North Afghanistan. Roots-nar-e-alam, sha- 
qanqul. 


Tribulus terrestris L., Zygophyllaceae. Noxious 
annual weed of the semideserts. F uits-kahar-e- 
magheilan. 


Trigonella foenum-graecum L., Papilonaceae. 
Fenugrec, annual, cultivated for its edible seeds- 
olba, olfa. 


Valeriana_ wallichi DC., Valerianaceae. Peren- 
nial herb of the rocks in the Hindukush. Roots- 
asarun-e-gurb-e-khorak. 


Withania coagulans (Stocks) Dun., Solanaceae. 
Indian Rennet, evergreen shrublet, indigenous on 
the lower hills of East Afghanistan. Fruits-panir- 
band. 


Withania sommnifera Dun., Solanaceae. Per- 
ennial herb, indigenous in East Afghanistan, 
poisonous. Not in use. 


Ziziphora tenuior L., Labiaceae. Perennia! herb 
of the mountains. Herb=kakuti, pudina-kohi. 


Ziziphus sativus Gaertn., Rhamnaceae. Culti- 
vated as fruit-tree. Leaves-barg-e-anab. 
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Botanical Survey of India, Poona 


The earliest record of medicinal utility of 
plants in India has been reported to be between 
4,500 and 1,600 B. C. when the ‘Rigveda’ was 
written. Several other works of a little later 
period such as ‘Susruta Samhita’ and ‘Charaka 
Samhita’ describe a number of plants which were 
used in India in those days for medicinal purposes. 
With the spread of present civilization and develop- 
ment of mode of transport and communications, 
the knowledge of medicinal plants developed 
immensely. It is estimated that over fifteen 
hundred Indian plant species are put to some 
medicinal use or other. Most of these are, no 
doubt, of restricted occurrence and very restrict- 
ed utility. A good number of them, however, 
are very widely distributed, very well known and 
very usefully utilized. About 90% of the ingredi- 
ents of the prescriptions of Ayurvedic and Unani 
systems of medicines are based on plant products, 
the remaining 10% being minerals, or animal 
products. 


In spite of this great usage of plants for medicin- 


al purposes, researches on their authentic efficacy, 
dosage, and occurrence in India had been very 


restricted till the end of 19th century. In early 
years of the present century several research institu- 
tions and public bodies financed by Government 
or public grants engaged themselves in this study. 
In India, the contributions from the Tropical 
School of Indian Medicine, Calcutta, the Drug 
Research Laboratory, Jammu, and the various 
schemes financed by the Indian Council of Medical 
Research, Indian Council of Agricultural Research 
and the Council of Scientific and Industrial Re- 
search have been of fundamental importance. 
The establishment of several research institutions 
recently devoted chiefly or entirely to the indi- 
genous drug plants is a significant step in mobili- 
zation of our efforts and resources in this direction. 
The Central Drug Research Institute, Lucknow, 
the Central Institute of Indigenous Systems of 
Medicine, Jamnagar and several new research 
schemes such as Central Indian Medicinal Plants 
Organisation, New Deihi, etc., will, in due 
course, enrich our knowledge of Indian medicinal 
plants. ‘ 


Among the many very useful works on Indian 
medicinal plants, mention may be made here of 





*Now at the Central Botanical Laboratory, Allahabad, 
India. 


only the following, which have been widely used 
as reference works on this subject : 


Bal, 1932; Bose, 1902, 1932; Chopra, 1933; 
Dey, 1896; N. B., Dutt, 1928; U.C., Dutt, 1877; 
Dymock, et al. 1890—99; Kirtikar and Basu, 
1935; Koman, 1920; Mukerjee, 1953; Nadkarni, 
1927; Watts, 1889—96 and 1908. Seyeral very 
useful papers have been published by Chopra, 
Mukerjee and their associates. Some work has 
been done on the medicinal plants of Western 
India also. For thisa reference may be made to 
the works of Birdwood (1865), Indraji Thakkar 
1926) and recently Agharkar (1953) and Puri 
and Jain (1958). 


In order to find out the more important 
medicinal plants in demand, a questionnaire was 
circulated by us to various Ayurvedic practitioners, 
drug dealers, rasayanshalas, directors of industry, 
drug manufacturers and cultivators in various 
states of Western India. The response to this 
questionnaire was quite satisfactory, and on the 
basis of the information obtained we have drawn 
the following list of species which are in more 
demand. Their approximate annual requirements 
in Western India has thus been estimated. This 
obviously is a very approximate estimate as infor- 
mation on total actual requirements would not have 
been communicated :— 


TABLE 1.—LIsT OF PLANTS WHOSE REQUIREMENT 
1s Over 1000 LBs. PER YEAR. 


Acacia chundra 
Adhatoda vasica 

Aegle marmelos 

Aloe barbadensis 
Asparagus racemosus 
Azadirachta indica 
Bambusa arudinacea 
Berberis aristata 
Boerhaavia diffusa 
Cassia fistulsa 

Cedrus deodara 

Centella asiatica 
Cinnamomum tamala 
Cinnamomum zeylanicum 
Clerodendron phlomoidis 
Coriandrum sativum 
Costus speciosus 
Curcuma longa 


Cyperus rotundus 
Desmodium gangeticum 
Eclipta prostrata 
Elettaria cardamomum 
Embelia tsjarium- 
cottam 
Emblica of ficinalis 
Fagonia cretica 
Foeniculum vulgare 
Garcinia indica 
Gylcyrrhiza glabra 
Gmelina arborea 
Hemidesmus indicus 
Holarrhena antidysen- 
terica 

Inula racemosa 
Mesua ferrea 
Operculina turpethum 
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Oroxylum indicum 
Picrorhiza kurroe 
Piper longum 

Piper nigrum 
Plumbago zeylanica 
Premna herbacea 
Petrocarpus santalinus 
Punica granatum 
Rhamnus wightii 
Ricinus communis 
Rosa centifolia 
Rubia cordifolia 


Rumex vesicarius 
Santalum album 
Saraca indica 
Solanum indicum 


Solanum xanthocarpum 
Stereospermum 
personatum 
Swertia chirata 
Symplocos racemosa 
Syzygium aromaticum 
Terminalia arjuna 
Terminalia bellerica 
Terminalia chebula 
Tinospora cordifolia 
Tribulus terrestris 
Uraria lagopoides 
Vanda roxburgii 
Vetiveria zizanioides 
Withania somnifera 
Woodfordia fruticosa 
Zingiber officinalis 


The problem of meeting this demand of drug 
plants could be approached from two ends—to 
collect the information on their occurrence in wild 
state in India and secondly to explore the possi- 
bilities of their large scale cultivation. 


During the years 1956-1959 extensive survey 


tours were taken in all parts of Western India and 
information on wild occurrence of medicinal 
plants was obtained. 


The Botanical Survey of India considered the 
utility of publishing a consolidated account of this 
survey of medicinal plants and a step in that line 
was taken when a list of important medicinal 
plants of Western India was drawn by Puri in 
1957. This list was compiled from the available 
literature which is by no means exhaustive. The 
list has since been modified and expanded accord- 
ing to our field observations. The original list which 
gave the botanical name, local name and natural 
order, gives localities from where the species has 
been recently collected. Information in this list 
is now being amplified to include frequency of 
occurrence, flowering and fruiting time, important 
medicinal uses and references to important 
literature. This list is being published by the 
Botanical Survey of India in Bull. Bot. Surv. India. 


Table 2. gives the above information on 
some more important medicinal plants of Western 
India. 


As for the cultivation of medicinal plants, 
efforts were made to procure land for extension 
farms in a variety of habitats in the Western India, 
such as one in desert conditions, one on the 
Deccan plateau and one in high rainfall areas. The 
list of plants to be grown in these places can 
be finalized in consultation with the Central 
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Indigenous Medicinal Plant Organisation. Seed 
and propagating material for a number of medici- 
nal plants have been procured already. 


In the meantime about one hundred medicinal 
plant species had been raised in experimental beds 
in the garden of the Botanical Survey of India at 
Poona. 


With a view to evaluate some exotic medicinal 
plant species in Indian cultivation conditions, 
experiments have been carried out by us on a 
number of American and Russian medicinal 
plants. Their seeds were procured either through 
the Chief Botanist, B.S.I., Calcutta or from some 
foreign botanical gardens. 


In order to initiate active public interest and co- 
operation in exploitation of medicinal plant resour- 
ces, a botanical museum was also organised at 
Poona. Tne museum has a section for the medicinal 
plants and crude drugs. 


Weare graetful to Chief Botanist, Fotanical 
Survey of India, Calcutta for granting us facilities 
for this study. 
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Appendix 


TABLE 2 





Name of the species 
and family 


Locality & field number 


Flowering time 
& frequency 


Medicinal use 





Abrus precatoris Linn 
(Papilionaceae). 


Aloe barbadensis Mull. 
(Liliaceae) 


Caesalpinia cristata Linn. 
(Caesalpiniaceae) 


Cissus quadrungularis Linn. 
(Vitaceae) 


Cleome viscosa Linn. 
(Capparidaceae) 


Commiphera mukul Engl. 
(Burseraceae) 


Elettaria cardamomum 
Maton (Scitaminaceae) 


Ficus racemosa L. 
(Urticaceae) 


BoMBAY 
Dewas 26616A 
Bagh 23835 
Katraj 5736 
Sudasna 11412 
Chopda 11267 


mS 11174 

Nandurbar 11124 
RAJASTHAN 

Banswara 29286 


BoMBAY 
Khed 


BoMBAY 
Ankaleshwar 17468 
Tanaswadi 6686 
(Khandesh) 


BoMBAY 
Ghodnadi 71744 
Ankaleshwar 17462 
Dahej 17679 
MYSORE 
Sirsi 1416 


BoMBAY 
Katraj 20654 
Vithalwadi — 
Padmalaya 6315 
Laling 3924 & 3997 
Jalgaon 

Mysore 
Yesle (N.K.) 1281 
Mattikeri 1300 


CuTcH 
Mevorakhal 11591 


MysorRE 
Agumbe 
KERALA 
Pambapara 


19593 
15567 


BoMBAY 
Bhimshankar 12604 
Mahabalesh- 24625 


war 
Matheran 10943 
Haripur (Khan- 
desh) 13485 
Yawal 13350 
MYSORE 
Yesle 1805 
Bisle forest 19853 
Arbail 16440 
Godalli 1158 


Sept-Oct. 
Common 


July-Sept. 


Sept-June 
Common 


Mar-Apr., 
Very common 


Purgative, emetic, tonic, alexiteric, 
aphrodisiac, used in cattle poisoning. 
Parts used: seeds & roots. 


Stomachic, purgative, anthelmintic, 
cathartic, given in fever, menstrual 
suppression. Parts used: pulp, root. 


Antiperiodic, antipyretic, febrifuge, 
anthelmintic, tonic used in asthma, 
in snake bite, disorders of the liver. 
Parts used: leaves, seeds and bark, 
oil from the seed. 


Alterative, stomachic, used for 
digestive troubles in irregular mens- 
truation & for asthma, applied to 
to the fractures of bones. Parts 
used: leaves, juice of stems. 


Rubefacient, -vesicant, _sudorific, 
carminative, anthelmintic, used for 
ulcers & wounds. Parts used: 
leaves, seeds. 


Astringent, antiseptic, expectorant, 
enriches the blood, demulscent, car- 
minative used in snakebite & 
scorpion stings. Parts used: gum, 
resin. 


Aromatic, stimulative, _stomachic 
carminative, diuretic, Parts used. 
seeds. 


Astringent, stomachic, carminative, 
useful in rinderpest (cattle), 
dysentery, diabetes, bilious affec- 
tions, piles, diarrhoea. Parts used: 
bark, root, root sap, leaves, fruits 
& milky juice. 
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Gloriosa superba Linn. 
(Liliaceae) 


Helicteres isora Linn. 


(Sterculiaceae) 


(Malpighiaceae) 


(Bixaceae) 


Jatropha curcas Linn. 
(Euphorbiaceae) 


(Lythraceae) 


(Campanulaceae) 


Hiptage madablota Gaertin. 


Hydnocarpus laurifolia Sleumer 


Lawsonia inermis Linn. Lamk. 


Lobelia micotinaefolia Heyne. 


BOMBAY 

Katraj 4757 

Manchar 6262 

Vela 5785 

Khandesh —_ 

Chalisgaon 20378 

Laling Kurans 6558 
4215 


Padmalaya 1617 
Lake 
BoMBAY STATE 
Dimbha 18486 
Ghodbundur 14547 
Haripur 20240 
Sardi 23592 
Chopda 11189 
Junagadh 22188 


Bagh 23847 
22145 
MYSORE 
Chipgi forest29071A 


Belgaum 29761 
KERALA 

Vettilapara 15730 

Jaman ghats 26473 


RAJASTHAN 

Kotashahabad 28818 
MyYSoRE 

Sirsi 29084A 
MYso RE 

Arabail (N.K.)16426 

Godalli 1135, 1147 

Katgal 3886 
KERALA STATE 

Adur 15233 
BoMBAY 

Thana 14969 


Khedghat 2557 
Madh island 9743 
Dewas (M.P.) 26615A 


MyYsorRE 
N. Kanara 1468 
Yekkambi 1045 


BOMBAY 
Kawi 17724 
Cambay 17860 
Dumas 17323 
Mehasana_ 11300 
Jalgaon 4673 
KUTCH 
Bhuj 11439 
Dhinodhar 11698 
BoMBAY 
Bhimashankar 4873 


Hirdoshi 2802 
Mahad Road 306 
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Ambegaon 30069 


KERALA 
Kallachickera1 5025 
Ponnudi 15121 

MYSORE 


Coorg — 
Agumbe 34341 
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July-Oct. 
Common 


July-Dec. 
Common 


Jan.-March 
Rare 


Common 


Common 


Apr.-July 
Common 


Nov.-March. 
Common 





Purgative, anthelmintic, used in lepo- 


rosy, affection of skin, piles, colic, 
snakebite, scorpion stings and 
gonorrhoea. Parts used: root stock. 


Demulcent, excpectorant, astringent, 


used in flatulence of children, 
dysentery, diarrhoea, stomach affect- 
ions and snake bite, antigalactagogue, 
Parts used: fruit, bark, juice of root. 


Insecticide, useful in chronic rheuma- 
tism, skin diseases and asthma, 
scabies. Parts used: leaves and 
juice of leaves. 


Leprosy, skin diseases, also for fish 
poisoning. Parts used: seeds oils. 


Purgative, useful in scabies, eczema 
and ringworm, fish poison. Parts 
used: seeds, juice of the plant. 


In jaundice, skin diseases, head ache, 
in the bursting of feet, remedy for 
spermatorrhea. Parts used: leaves, 
leaf juice, oil and essence. 


Antiseptic, acrid, | poisonous, used 
in scorpion sting. Parts used: 
leaves, seeds and roots. 
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Mesua ferrea Linn. Mysore 
(Guttiferae) Siddapur 1748 
(Planted) 


Mucuna prurita Hk. Mysore 
(Papilionaceae) Katgal 1743 
Jog (N.K.) 18199 
BoMBAY 
Kolwan 9467 
Haripur 
(Khandesh) 13412 
Naregamia alata Wt. & Am. Mysore 
(Meliaceae) Katgal 1586 
Uppinpattan 1397 
Oldenlandia corymbosa Linn. BoMBAY 
(Rubiaceae) Bhimashankar 12636 
Bhor 
Dhond 9573 
Chakan 1816 
Kolwan 7700 
Poona 3785 
Sinhagad 10910 
N. KANARA 
Mirjan 16499 
Karwar-An- 
kola. 16498 


Siddapur 1992 


Oroxylum indicum Vent. KERALA 
(Bignoniaceae) Urakomban 15775 
BOMBAY 
Ghodegaon 2214 


Plumbage zeylaniea Linn. BoMBAY STATE 


Bawdhan 
Poona 8879 
Dimbha 8485 
Purandhar 773 

Bheraghat 


(C.1.) 26576 
Kapadurj 24453 


Vasad 24282 
Panala 26107 
KUTCH 


Nakhatrana 11522 


Polygala chinensis Linn. BomBAY STATE 
(Polygalaceae) Chakan 4821 
Ahmednager 6716 
Bawdhan 5068 


Dhond 9566 
Ankaleshwar 25767 
Mhaswa 6488 
Jalgaon 20518A 
Laling 4248 


Phanda 26620A 
Bawdhan hill 7557 


Rauwolfia serpentina Benth, ex. Kurz Mysore 
(Apocynaceae) Katgal 2449A 
Sirsi 29084 
Dandelli 16199 
Sonda forest 1499 
BoMBAY STATE 


Donja 4137 
Rubia cordifolia Linn. BoMBAY 
(Rubiaceae) Mahabalesh- 


> »war 24607 
eae 24715 


March Rare Astringent, aromatic, sudorific, sto- 
machic, used in cough, dysentery, 
snake bite & scorpion stings. Parts 
used: flowers, flower buds, unripe 
fruit, leaves. 


Aug.-Dec. Aphrodisiac, nervine tonic, anthelmin- 

Common tic, purgative, used in scorpion sting 
& cholera. Parts used: seeds, pods, 
root. 


Emetic. cholagogue, expectorant, used 


Rare in dysentery, rheumatism, itch, 
biliousness. Parts used: root, leave- 
& stem. 

Sept.-Nov. In remittent fever, with gastric irrita- 

Common tation, in jaundice, diseases of lever 


and nervous depression, anthelmin- 
tic. Parts used: juice of plant. 


May-July Astringent, purgative, tonic, useful in 
diarrhoae, dysentery and in scorp- 
ion stings, Parts used: root barks, 


seeds stem. 
Aug-Sept. Appetizer, powerful sudorific, antiper- 
Common iddic, used in skin diseases, diarrhoea, 


dysentery. piles, useful in opthal- 
mia. Parts used: root, milky 
juice. 


Oct.-March Given in cases of fever and dizziness. 
Common Parts used: root. 


March-May Hypnotic, sedative, specific for insani- 

Rare ty, reduces blood pressure, employed 
in labours to increase uterine con- 
tractions, used for removal of opaci- 
ties of the cornea of the eye. Parts 
used: root and juice of leaves. 


Oct.-Jan. Tonic, alterative, astringent, used in 
Common cobra bite, scorpion stings. Parts 
used: root, stem. 
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Mahabalesh- 27138 
oe oo WEE 24784 


a 335 
ae 16730 
Paud 8828 
Bhimshankar 9324 
8688 


Sinhagad 7831 
Talegaon 8683 
MysoRE 
Siddapur(N.k)18392 
Vandiperbar 15387 


Coorg 31789 
Salvia plebeia R. Br. BOMBAY Sept.-Feb. Used in diarrhoea, gonorrhoea, menor- 
(Labiatae) Khandala 43 &17141 Abundant rhagia, haemerrhoids. Parts used: 
Poona river 1354 seeds. 
side 
Rajur 12447 
Kuruli 2518 
Bhimashan- 12638 
kar 
Poona-Bombay 
Road 11869 
Vittalwadi - 
Shivapur 83 
Hirdoshiroad 985 
Dhond 9578 
Bhor 564 
Saraca indica Linn. BoMBAY Dec.-May Astringent, used in uterine affections, 
(Papilionaceae) Surat 17394 Rare monorrhagia, scorpion stings. Part 
Lonavala 30758 used: bark. 
MYSORE 


Menbile 19186 
Dodnalli 1032 
KERALA 


Kilimanum 15215 
Semercarpus anacardium L.f. BOMBAY May-July. Vermifuge, vesicant, used in rheumat- 
(Anacardiaceae). Bhamburwadi20444A ism, leprous affections, snake bite 
Katraj 424, 108 and scorpion stings, brings about 
& 314 abortion. Parts used: nut, oil from 
the nut, bark’s gum, ashes of th 
plant. 
MYSORE 
Hatuvjungi 13875 
Siddapur 1990 
Kolhapur- 13802 
Belgaum 
Jog falls 19216 
Sterculia urens Roxb. BoMBAY Dec.-Feb. Gum is substitute for tragacanth in 
(Sterculiaceae) Haripur 20243 Rare throat affections & in pleuropneu- 
13401 monia in cattle. Parts used: gum, 
Chalisgaon 20411 leaves. 
Laling 3914 & 
20501 
Baghdara 29432 
KUTCH 
Bhuj 11545 
Strychnos nuxvomica Linn. MYSORE Mar.-Apr. Root bark with lime juice useful in 
(Loganiaceae) Yellapur 3464B Common cholera, in dysentery, fevers and 
3475B dyspepsia, colic. Parts used: leaves, 
Katgal 1546 & 2495A wood and seeds. 
Sirsi road 


Shurvati 19054 
904, 


” 1 8 
Dandelli 16046 
Ankola road 16480 
Yekkambi 1062 
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Tinospora cordi folia D.C. 
(Menispermaceae) 


Withania somnifera Dunal. 


(Solanaceae) 


BOMBAY 
Poona, Law, 
Coll. Hill 9780 
Kolwan 9491 
Umreth 25461 
Ambevani 18254 
Khandala hill30737 
KUTCH 


Bhuj 11603 
BoMBAY 

Bhavanagar 17921 

Kawi 17798 

Cambay 17812 

Kaira 24222 

Poona 27000 


Ahmedabad 23910 
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April Stomachic, diureatic, antiperiodic, anti- 
pyretic, alterative, aphrodisiac, nu- 
trient, used in chronic diarrhoea and 
chronic dysentry. Parts used: stem, 
starch (roots), juice of plant. 


Sept. Alterative, diuretic, aphrodisiac, tonic, 
deobstruent, narcotic used in fever, 
applied to swellings, coagulates milk. 
Parts used: leaves, fruits, seeds. 














CHEMISTRY SECTION 


A STUDY OF THE ALKALOIDAL CONTENT OF ATROPA BELLADONNA L. 
GROWN IN EGYPT 


A. HIFNY SABER, S.I. BALBAA AND M. S. KARAWYA 


Pharmacognosy Department, Faculty of Pharmacy, Cairo University, Cairo, United Arab Republic 


Although a vast number of papers have been 
published dealing with Atropa belladonna L., the 
plant is still attracting further investigations. 


With regard to the total alkaloidal content of 
Atropa belladonna L., great differences have been 
reported in the literature. Rowson! reported that 
good samples of dried belladonna herb contain 
0.25 to 0.9% and the dried root 0.3 to 1.0% of total 
alkaloids. 


Daleff et al.2 reported that the highest alkaloidal 
content was found in the roots during the period of 
bud formation, and in the aerial parts the maximum 
was found during the same period and at the 
commencement of flowering. Atkinson and 
Melville3 stated that as flowering commences, the 
alkaloidal content falls rapidly, then rises again and 
finally falls with the ripening of the fruit, and that 
the stem does not share in the second rise. With 
the flowering shoots and leaves, however, the 
second maximum is more marked than with the 
first. 


Taie,4 working on samples of leaves and roots 
of belladonna collected from various regions of 
Argentina, reported that they contain an average 
alkaloidal content of 0.45 to 0.65 calculated for 8% 
moisture, leaves and roots not differing much from 
each other. Zbigniew Kubiak5 stated that the 
alkaloidal content changes in the stem during the 
vegetative period between 0.16 and 0.55%. 


With regard to the nature of the alkaloids of 
Atropa belladonna L. plant, great variation in 
the findings published is also noticed. Phokas 
and Steinegger,6,7 using partition chromatogra- 


phy, found that belladonna root contained hyo- 
scyamine as the chief alkaloid (approximately 90% 
of the total) together with apoatropine, scopol- 
amine, belladonine and cuscohygrine. They also 
found that great inconsistencies in the occurrence of 
alkaloids were noticed in drugs obtained from 
varying places; notably a great content of cus- 
cohygrine in drugs from Greece and Kashmir, in 
contrast with those from Switzerland, Bulgaria 
and Yugoslavia. 


Reinouts Van Haga8 reported that cuscohyg- 
rine is a normal constituent alkaloid of Atropa 
belladonna L. 


Rowson! mentioned that /-hyoscyamine is the 
main alkaloid in Atropa belladonna L. herb 
and root occurring with small amounts of /-hyoscine 
and of optically inactive atropine. 


Rowson? reported also that the —hyoscine 
content of the total alkaloidal mixture was found 
to be remarkably constant between 5 and 11%. 


Evans and Partridge!9 found that the greatest 
change in the ratio of hyoscyamine usually occurs 
at times of greatest meristematic activity. Reinouts 
Van Haga!! reported that extracts of the germinat- 
ing seeds and of seedlings showed in paper chro- 
matography an unidentified alkaloid, probably 
bellaradine, but hyoscyamine, scopolamine, apo- 
atropine, belladonine and atropine were not found. 


In February, 1958, the cultivation of Atropa 
belladonna was tried in the Experimental Station 
of Medicinal Plants, Faculty of Pharmacy, Cairo 
University, and it was found that the plants grew 
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well and robust, giving a good yield of leaves. When 
mature, the plants attained 120 cm. in height, 
bearing dark green leaves which reached up to 30 
cm. in length and 13 cm. in width. 


Because of the success of the cultivation of 
Atropa belladonna L. plants in Egypt, from the 
agricultural point of view, and, since nothing was 
found in the literature dealing with this plant 
when grown in Egypt, preliminary studies of the 
amount of total alkaloids in the leaves of the 
mature plants were carried out. These showed that 
the leaves were rich in their alkaloidal content; 
being about 0.70% and thus complying with the 
requirements of the E.P. 1953 (not less than 0.3%) 
and so would be considered as a good promising 
source of solanaceous alkaloids in Egypt. 


This result stimulated interest in studying the 
total alkaloidal content of the different organs of 
the belladonna plant grown in Egypt at different 
stages of growth, as well as the nature of these 
alkaloids and the proportion of each in the total 
alkaloids. 


Material 


Seeds of Atropa belladonna L. were sown on 
February 20, 1960 in germinating beds. The 
seedlings appeared over the surface of the ground 
after 32 days. 


When the seedlings attained 3 to 4 cm. in 
length, they were transplanted in small pots and 
left for one month and then planted in the loamy 
soil of the Experiment Station of Medicinal Plants, 
Pharmacognosy Department, Faculty of Phar- 
macy, Cairo University in rows 60 cm. apart. The 
plants started to flower on May 2, 1960 and to 
give fruits on June 10, 1960. 


Representative samples of plants of the same 
height were collected at approximately two-week 
intervals. Every sample was immediately separat- 
ed into its constituting organs and dried in a circu- 
lating hot-air oven at about 60°C., and then reduc- 
ed to powder No. 36. 


Experimental 


Preliminary Study of The Nature of The Alkaloi- 
dal Content of the Different Organs at Different 
Stages of Growth 


0.5 to 2 g. of the powdered material was shaken 
with 20 c.c. N/10 sulphuric acid for two hours, 
filtered, the filtrate rendered alkaline with dilute 
solution of ammonium hydroxide, then again 
shaken with chloroform and the chloroform extract 
concentrated. 


The chloroform extract from each organ as 
well as solution of authentic samples of hyoscya- 
mine and hyoscine were chromatographed on 
Whatman filter paper No. 1, employing the 
descending technique. The upper clear liquid of 
a mixture of butanol, glacial acetic acid and water 
(10:1:5) was used as mobile liquid. The spots 
were located with modified Dragendorff reagent.12 


Only three spots could be variably detected and 
their R~¢ values were calculated and compiled in 
Table 1. 


From Table 1 and Figs. 1, 2, 3, and4_ it is 
noticed that there is one spot A commonly produc- 
ed by all the organs and having the same R; as the 
spot of authentic hyoscyamine; another spot B, 
but of different sizes having the same R, as that of 
hyoscine, is produced by the roots, stems and 
leaves in all the stages of growth except in the 
fruiting stage but not by the flowers, fruits and 
seeds. A third small spot C of a non-identified 
substance having R¢ 0.11 was detected only in 
certain stages of the roots especially during the 
flowering and early fruiting period (66, 78 and 95 
days old plant). 


Identification of the Alkaloids Present.—Fifty 
g. of samples of the leaves, stems and roots of the 
flowering plant were extracted with alcohol (70%); 
the alcohol was concentrated, acidified with N;10 
sulphuric acid, filtered, the acid solution rendered 
alkaline with ammonium hydroxide solution, 


TABLE 1.—R; VALUES CF THE SPOTS IN THE CHROMATCGRAMS OF THE DIFFERENT ORGANS. 








Flower 


Pericarp Calyx of Seed 


—Hyoscy- Hyosc- 





Root Stem Leaf Petiole 9 Closed Expan- " Un- Ripe Flower Fruit Un- Ripe amine ine 
de i 


ripe ripe 





Spot A 0.72 0.69 0.71 0.70 0.71 0.72 0.68 
SpotB 0.58 0.59 0.59 0.60 0.59 — _ 
SpotC 0.11 — a — _ = — 


0.72 0.71 0.69 0.70 0.70 0.70 0.71 


eee — — _-_ — 0.59 
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shaken with successive portions of chloroform, 
the chloroform evaporated and left on a boiling 
water-bath for 45 minutes. The residue was then 
dissolved in as little chloroform as possible. The 
chloroform solution was dropped in the form of a 
narrow band 1 cm. wide on the start line of a 
sheet of Whatman filter paper No. 1, 19 cm. broad 
and the paper developed as mentioned before. 








000 
0 


datanol/gl.acetic acid/vater 
(10185) 


24 13.4 12.5 28.5 96 26.6 11.7 





Wyoscine 
ine tix 
mix. 


Date of collection 





Fig. 1.—Chromatogram of alkaloidal extract of roots of 
A. belladonna at different stages of growth. 
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A longitudinal strip, 1 cm. wide, was cut from 
the middle of the chromatogram and sprayed with 
modified Dragendorff reagent and used as a pilot 
for locating the position of the band on the rest of 
the chromatogram. This strip was placed again 
in its original position with the other two cut parts 
of the chromatogram and the bands at the level of 
the located spot were marked. The two marked 
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Fig. 2.—Chromatogram of alkaloidal extract of stems of 
A. belladonna at different stages of growth. 





0000000000 
0 


Butanel/gl. acetic acié/Water 
(202135) 





| 
' 


flower 


Clesed 
flowers 


Cal: 
©: 
Corolle 

4stalk 
of Freie 
Unripe pericarp, 
Ripe pericarp 
Unripe seeds |} 
Ripe seeds 


i 








Fig. 4.—Chromatogram of alkaloidal extract of different 


Fig. 3.—Chromatogram of alkaloidal extract of leaves of 
parts of flowers and fruits of A. belladonna. 
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bands corresponding to spot A and spot B were then 
cut transversely across the chromatogram and the 
content in each band was eluted with alcohol. 
Auric chloride and picrate of the eluted substances 
were prepared and their m.ps. determined and 
found to be identical with those of hyoscyamine 
and hyoscine, respectively. 


Spot C was rather too small 'that the substance 
producing it could not be separated and sidentified. 
Further work is now being undertaken for this 
purpose. 


Determination of the Total Alkaloidal Content in 
the Organs of Different Stages of Growth 


About 5 to 10 g. of the material, accurately 
weighed, was extracted with alcohol (70%), 
extract concentrated on a boiling water-bath, 
acidified with N/10 sulphuric acid, filtered into a 
separating funnel and washed with acid, till free 
from alkaloids. The acid solution was rendered 
alkaline with ammonium hydroxide solution and 
then the alkaloids completely extracted with 
successive portions of chloroform. The combined 
chloroform extracts were washed with 5 c.c. dis- 
tilled water, chloroform evaporated and the residue 
heated on a boiling water-bath for 45 minutes 
adding 5 c.c. of neutral alcohol every 15 minutes. 


The residue was then dissolved in 2 c.c. chloro- 
form, 20 c.c. N/100 sulphuric acid added, the 
chloroform allowed to evaporate on a water-bath 
and the solution titrated against N/100 sodium 
hydroxide using methyl red as indicator. The 
results are compiled in Table 2 and represented 
by Figs: 5, 6,7 and 8. 


Estimation of Hyoscyamine and Hyoscine by 
partition column chromatography 


The Evans and Partridge method!3 for the 
determination of hyoscyamine and hyoscine by 
buffered Keiselguhr as modified and improved by 
Flueck and Bettschart!4 was adopted. The method 
may be described briefly as follows : 


The titrated liquid left from the determi- 
nation of the total alkaloids of each organ of the 
plant at different stages of growth was rendered 
alkaline with ammonium hydroxide solution, 
alkaloids having been extracted with chloroform; 
chloroform was distilled off and the residue of 
alkaloids dissolved in 4 c.c. of a mixture of ether 
and chloroform 9:1. The alkaloidal solution was 
transferred on to a chromatographic column, 2 
cm. diameter, containing 10 g. of Kieselguhr* 
previously thoroughly mixed with 5 ml. of M/2 
phosphate buffer (pH 7) and washed with 20 c.c. 





*Column of more than 10 gm. of kieseiguhr was used 
for amounts of alkaloids more than 0.02 gm. 


ether-chloroform mixture. The column was then 
eluted with about 70 c.c. of the same ether-chloro- 
form mixture or till exhaustion and the collected’ 
eluate containing hyoscine was evaporated. The 
residue was dissolved in 5 c.c. neutral alcohol; 
20 c.c. N/100 sulphuric acid were added and titrat- 
ed against N/100 sodium hydroxide using methyl 
red as indicator, the hyoscine content calculated 














0.80 
Total alkaloids 
0.70 —---—— Ryoscyamine 
seeeeersees Ryoscine 

0.60 
© 
od 
Hy 
—_ 

0.50 
g 
a 
c 
$0.40 
he 
= 
a 

0.350 

0.20 

0.20 

@ros...,. ine : 
*O-. Sey oto i saci 
0.0 . ae 
2.4 13.4 28.4 12.5 28.5 9.6 26.6 11.7 
Date of cellection 


Fig. 5.—Percentage of total alkaloids, hyoscyamine and 
wom in the roots of A. belladonna at different stages of 
growt 


: 


0.70 =~<-oren agigiailins 





Tetal alkaloids 


0.50 





6.30 


Per cent ina stems 


0.20 


Ore, 


0.0 ‘ iit tie 
2.4 13.6 28.4 12,5 28.5 9.6 26.6 tt 








Date of collection 


Fig. 6.—Percentage of total alkaloids, hyoscyamine and 
hyoscine in the stems of A. belladonna. 
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Fig. 7.—Percentage of total alkaloids, hyoscyamine and 
— in the leaves of A. belladonna at different stages of 
growth. 


as hyoscyamine being substracted from the total 

alkaloid to give the hyoscyamine fraction. Results 

ae compiled in Table 2 and represented by Figs. 
, 6 and 7. 


From Table 2 and Figs. 5, 6 and 7 one may 
conclude the following : 


I. Total Alkaloidal Content. 


1. The percentage of the total alkaloids in the 
roots increases gradually with the growth of the 
plant and reaches its maximum when the plant is 
about three months old when it attains 0.45 per cent 
and then it decreases in the fruiting stage. 


2. In the stem, the percentage of the total 
alkaloids is high in the young plant being 0.701% 
in the 10-day old seedlings and then it decreases 
gradually to 0.475 % in the fruiting plant. 


3. In the leaves, the alkaloidal content is low 
in the young plants; being 0.16% in the 10-day old 
seedlings, and then increases attaining 0.72% in 
the fruiting plant. 


4. In the petiole and lamina of the leaf, the 
percentage of the alkaloid increases gradually 
during the growth of the plant and the petiole is 
richer in its alkaloidal content than the lamina; 
reaching 0.77% in the petiole and 0.70% in the 
lamina in the fruiting stage. 


5. The closed flowers contain 0.34% of total 
alkaloids and the expanded flowers 0.39%. 


ATROPA BELLADONNA L. GROWN IN EGYPT 





251 


6. The calyx with gynaecium and pedicel of the 
flower contain 0.32% of the total alkaloids but the 
corolla and stamens attached is poorer in its al- 
kaloidal content, being 0.146%. 


7. The calyx and stalk of the fruit contain 
0.312% of total alkaloids. 


8. The pericarp of the unripe fruit is richer 
in its alkaloidal content (0.322%) than the pericarp 
of the ripe fruit (0.150). 


9. The unripe seeds contain 0.351% of total 
alkaloids but on ripening, the alkaloidal content 
increases up to 0.46%. 


II, The Hyoscyamine and Hyoscine Content : 


a. In the Plant: 1. In the roots of the young 
plants the hyoscyamine content is 0.14% and the 
hyoscine content is 0.08% but during the growth 
of the plant, the proportion of hyoscyamine 
increases while that of hyoscine decreases; the 
hyoscyamine being 0.42% and the hyoscine 
0.03 % in the 95-day old plant. 


In the fruiting plant, 110 days old, the root — 
contains only hyoscyamine (0.24%) and is devoid 
of hyoscine. 


2. The percentage of hyoscyamine in the stem 
of the seedlings (10-day old) is 0.384% and the 
hyoscine is 0.317% and during the growth of the 
plant the hyoscyamine increases while the hyoscine 
decreases till the plant is about 95 days old when 
the hyoscyamine content is 0.486 % and the hyoscine 
content is 0.009 %. 


In the fruiting stage (110-day old plants) the 
stem is devoid of hyoscine and contains only 
hyoscyamine (0.475%). 


3. The hyoscine content in the leaves of the 
10-day old seedlings (0.09%) is more than the 
hyoscyamine content (0.07%), but the hyoscine 
content decreases gradually till it becomes absent 
in he fruiting plant, while the hyoscyamine 
content increases gradually reaching up to 0.72% 
in the fruiting plant. 


The hyoscyamine and hyoscine content of 
both the petiole and the lamina behaves similarly 
as that in the leaves. 


4. The closed and expanded flowers as well 
as the unripe and ripe fruits and seeds contain only 
hyoscyamine, although the chromatograms of the 
expanded flowers as well as of the calyx and stalk 
of the fruits showed traces of hyoscine which 
could not be determined by column chromato- 


graphy. 
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b. Inthe Total Alkaioids (Table 3 and Fig.8):— 


With the exception of the leaves of the 10-day 
old plant, the hyoscyamine is the principal alkaloid 
in belladonna and its percentage in the total al- 
kaloids increases as the plant grows older till it is 
100% in the fruiting stage or in other words it is 
the only alkaloid present in fruiting belladonna 
plant. On the other hand, the hyoscine decreases 
till it is negligible and underterminable in the 


fruiting plant. 


Spot C produced by the unidentified substance 
was noticed in the chromatograms, only in the case 
of roots of the 66, 78 and 95-day old plant, i.e. 
when the plant is flowering till the early fruiting 
stage but it is noticed neither in the case of roots 
in the other stages of growth of the plant nor in 
the case of the other organs in any stage of growth. 


TABLE 3.—PERCENTAGE OF HYOSCYAMINE AND 
HYOSCINE IN TOTAL ALKALOIDS OF BELLADONNA. 
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Date of Percentage in 
collec- Alkaloid = — 
tion Root Stem Leaves 

2/4/60 Hyoscyamine 63.6 54.8 43.4 

Hyoscine 36.4 45.2 56.8 

13/4/60 Hyoscyamine 70.8 60.4 52.6 

Hyoscine 29.2 39.6 47.4 
28/4/60 Hyoscyamine 80.1 81.9 74.2 
Hyoscine 19.9 18.1 25.8 
12/5/60 Hyoscyamine 85.8 89.5 78.1 
Hyoscine 14.2 10.5 21.9 
28/5/60 Hyoscyamine 87.5 91.8 87.8 
Hyoscine i ie © B® 
9/6/60 Hyoscyamine... 91.6 95.8 95.4 
Hyoscine i 8.4 42 4.6 
26/6/60 Hyoscyamine... 93.3 98.2 96.7 
Hyoscine 6.7 RS 33 
11/7/60 Hyoscyamine .. 100.0 100.0 100.0 
Hyoscine is 0.0 0.0 0.0 
Summary 


1. Belladonna grows well and robust in the 
Experiment Station of Medicinal Plants, Faculty 
of Pharmacy, Cairo University, Cairo, U.A.R. 


2. The alkaloidal content, being followed in 
the different organs during the growth of the 
plants; the highest being in the leaves (0.72%) of 
the fruiting p-ants. 


3. Hyoscyamine and hyoscine were detected 
and determined in the plant by chromatographic 
methods. 
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Fig. 8.—Percentage of hyoscyamine and hyoscine in 
total alkaloids of roots, stem and leaves of A. belladonna 
at different stages of growth. 


4. Hyoscyamine is the principal alkaloid, being 
present in all organs in the different stages of 
growth but in variable amounts reaching up to 
0.72% in the leaves. 


5. Hyoscine was detectable in the leaves, 
stems and roots, decreasing during the growth of 
the plant till it disappears in the fruiting plant. It 
is also absent in the flowers, fruits and seeds. 
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A CONTRIBUTION TO THE CHEMICAL STUDY OF DATURA FEROX L. 
GROWN IN EGYPT 


A. Hieny SaBer, S.I. BALBAA AND ASHGAN YOUSSEF 


Pharmacognosy Department, Faculty of Pharmacy, Cairo University, Cairo, United Arab Republic 


Datura ferox L. was found growing wild among 
tomato plants in the Experimental Farm of the 
Faculty of Agriculture, Cairo University at 
Guiza. This species of Datura has never been 
previously mentioned to grow in Egypt; thus the 
seeds seem to have been probably brought in- 
advertently with tomato seeds from abroad. 
No work has been done on Datura ferox L. 
grown in Egypt, but with regard to the nature of 
the alkaloidal content of this plant growing in 
other parts of the world, the published works 
show great variation in their findings. Jose 
Costa! stated that it contains hyoscyamine and 
atropine, while Libizov2 reported that it contained 
hyoscyamine and little hyoscine. Barnard and 
Finnemore,3 however, claimed that it contains 
hyoscyamine as the major alkaloid. 


In 1948, Evans and Partridge+ stated that it 
contains hyoscine as the principal alkaloid to- 
gether with some meteloidine. It seems, however, 
that D. ferox is one of the solanaceous plants 
which are liable to change the nature of their 
alkaloidal content. Hence, it was deemed 
necessary to study the alkaloids present in D. 
JSerox L. growing in Egypt. 


Material 


Samples examined were collected from plants 
grown in the ordinary loamy soil in the Experi- 
mental Station of Medicinal Plants at Guiza, 
Faculty of Pharmacy, Cairo University, dried in 
half-shade and then reduced to powder No. 36. 


The Alkaloidal Content of D. Ferox L. 


The powdered leaves and flowering tops of 
D. ferox L. were assayed by extracting the al- 
kaloids with alcohol (70%) till exhaustion; the 
alcohol evaporated and the residue left then 
extracted with hydrochloric acid (about N/10). 
The clear acidic solution was made alkaline with 
a dilute solution of ammonium hydroxide and 
then extracted with successive portions of chloro- 
form. The alkaloids in the chloroform were 
determined in the usual way (B.P. 1958). 
The leaves and flowering tops were found to 
contain 0.25% of total alkaloids calculated as 
hyoscyamine. 


Examination of the Total Alkaloids of D. Ferox L. 
Using Paper Chromatography 


To the titrated liquid from the assay of total 
alkaloids, dilute solution of ammonium hydroxide 
was added and then the alkaline solution extracted 
with successive quantities of chloroform till 
exhaustion, washing each chloroformic extract 
with the same 10 c.c. of water. The chloroform 
was then distilled off; 3 c.c. of alcohol were added 
to the residue and then evaporated to dryness. 
The residue was dissolved in a suitable volume of 
chloroform, then suitable volumes (0.01 to 0.03 
c.c.) of this chloroformic solution were applied 
to a Whatman filter paper No. 1. The bases were 
developed by using n-butanol-glacial acetic acid- 
water in the ratio of 10:1:5 respectively; the 
butanol layer was used as the mobile phase and 
the aqueous acidic layer for saturation of the 
atmosphere in the jar. The spots were located by 
spraying with Dragendorff’s reagent.5 For the 
identification of the spots, reference hyoscine and 
atropine as well as mixture of these two substances 
and the chloroformic solution of the residue of 
total alkaloids were developed simultaneously 
on the same chromatogram. All the experiments 
were carried at room temperature (about 25°C.). 


Discussion .—Using this method, the chloro- 
formic solution of the alkaloidal residue of D. ferox 
showed only two spots, A and B, which were 
distinctly separated (Fig. 1), the spot A being 
developed at the level of hyoscine (R 40.6) and the 
spot B (R; 0.90) at a higher level than that of 
standard atropine (R;z 0.73). On the other hand, 
when this solution was mixed with the solution 
of reference atropine and hyoscine, the mixture 
thus obtained showed three spots, one at the level 
of both spot A and the spot of hyoscine, the second 
at the level of atropine while the third at the level 
of spot B and higher than that of atropine. 


These showed that D. ferox contains hyoscine 
and another substance which is not atropine. 


Separation of the Alkaloids by Column 
Chromatography 


The alkaloidal extract of 100 g. of powdered 
leaves and flowering tops of D. ferox L. was dissol- 
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Fig. 1.—Chromatgram of alkaloidal extract of D. ferox 
hyoscine and hyoscyamine. 


ved in a few millilitres of ether saturated with Soren- 
sen’s phosphate buffer6 pH 7.3, and transferred to 
a chromatographic column 2 cm. in diameter 
containing 20 g. of purified kieselguhr, previously 
thoroughly mixed with 10 c.c. of the buffer. Ether 
saturated with the buffer was used as eluent. 
Substance of spot B separated first, followed by 
substance of spot A which separated last but the 
intermediate fractions were found to contain 
mixture of the two. 


Trials to separate substance A from substance 
B completely from each other were carried out by 
changing the pH of the column. Paper chromato- 
graphy has been made use of as pilot runs to 
discover the optimum conditions for separation, 
prior to using the columns. Several series of runs 
were made, using Whatman filter paper No.1 
buffered with MclIlvain citrate buffer 7 and using 
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ether saturated with water as the running solvent. 
Suitable volumes of standard 1% chloroform 
solution of atropine and of standard 1:1 hyoscine: 
atropine mixture as well as of the chloroformic 
solution of the alkaloids of D. ferox L. were 
applied to the filter papers with different pH and 
results compiled in Table 1. 


TABLE 1.—R¢ VALUE AT DIFFERENT pH. 








Standard Standard Suts- 
atropine hyoscine tance A 


Subs- 


pH tance B 





nN 


0.04 
0.06 
0.09 
0.10 
0.34 
0.67 
0.90 


0.04 
0.06 
0.09 
0.10 
0.34 
0.67 
0.90 


0.80 
0.83 
0.85 
0.92 
0.92 
0.93 
0.93 
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From Table 1, it is obvious that the best separa- 
tion by paper chromatography using ether 
saturated with water as the mobile phase is at pH 6. 
Consequently at this pH, separation of the bases 
present in the extract of D. ferox L. was tried by 
column chromatography. 


Procedure.—Twenty g. of  kieselguhr were 
mixed thoroughly with 10c.c. of the citrate buffer 
PH 6 and packed in a column 30 cm. long with an 
internal diameter of 2 cm., 2 g. at a time. The 
residue of the purified alkaloidal extract of 100 g. 
of the powdered leaves and flowering tops of D. 
ferox was dissolved in 10 c.c. of ether saturated 
with the buffer, and transferred on to the kieselguhr 
column. Elution was carried out with ether 
saturated with the buffer; 20 fractions, 5 c.c. each, 
were collected or till exhaustion, then elution was 
continued with chloroform saturated with the 
buffer. The presence and chracterisation of any 
alkaloid in each fraction were achieved by Mayer’s 
reagent and by paper chromatography; the spots 
being located by Dragendorff’s reagent. 


Discussion of Results—Using the above- 
mentioned method, substance B was found to be 
eluted with ether, while substance A was found 
to be eluted with chloroform; thus substance A 
and substance B could, therefore, be successfully 
separated from each other. 


1. Substance A was found to be the alkaloid 
hyoscine for the following reasons : 


(a) It has the same R; value as that of the 
standard hyoscine using n-butanol-glacial 
acetic acid-water in the ratio of 10:1:5 
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(b) It has the same R value as that of standard 
hyoscine when using citrate buffered 
papers having different pH ranging from 
2.2 to 8 (see Table 1). 


(c) Its picrate salt crystallises in the form of 
needle-shaped crystals which on re- 
crystallisation from boiling water form 
irregular scales of m.p. 190°C., charac- 
ters identical with those of pure hyoscine. 


(d) Its aurichloride salt crystallises in the form 
of needle-shaped crystals, serrated on 
both edges, of m.p.208 to 209°C. , identical 
with that of hyoscine aurichloride. 


II. Substance B proved to be the alkaloid 
apoatropine for the following reasons : 


(a) The picrate, when examined, appears as 
small yellow needles having the m.p. 
170°C. nearly similar to that of apoatro- 
pine picrate (m.p. 168°C. as mentioned 
by Manske).8 


(6) Its aurichloride crystallises in the form of 
fine yellow needles, m.p. 112°C., identical 
with that of apoatropine aurichloride. 


It may, therefore, be concluded that D. ferox L. 
grown in Egypt contains the alkaloids hyoscine and 
apoatropine. 


Hyoscyamine and atropine were not found in 
D. ferox grown in Egypt. Furthermore, meteloi- 
dine found by Evans and Partridge4 to be present 
in D. ferox grown in_ England (picrate 
in nodules, m.p. 177°C.; aurichloride, in needles, 
m.p. 149°C.) could not be detected in the plant 
grown in Egypt. 


A Simple Quick Method for Separation of Apoatro- 
pine from Hyoscine 


On purifying the total alkaloids of D. ferox 
before being chromatographed, trials were made to 
remove the impurities present, e.g., resin and 
chlorophyll, as much as possible by washing 
the solution of the alkaloids, after acidification 
with hydrochloric acid, with chloroform. But it 
was of peculiar interest that the chromatogram of 
the total alkaloids left, showed only one spot 
corresponding to that of hyoscine while the other 
spot of apoatropine did not show up, indicating 
its absence. Eventually the chloroformic wash- 
ings, after being mixed and concentrated, were 
examined and found to give positive tests for 
alkaloids and on chromatographing showed only 
one spot at the level of apoatropine. This indicates 
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that the chloroform has totally extracted the 
apoatropine from the aqueous acidic solution of 
the total alkaloids leaving hyoscine behind. 


This phenomenon was made use of in the 
separation of apoatropine from hyoscine and thus 
in case of D. ferox L. grown in Egypt which was 
found to contain no other alkaloids but the two, 
viz., hyoscine and apoatropine, a rapid and easy 
method for the isolation and determination of 
hyoscine in a pure state from this plant could be 
suggested. This method is summarised as follows: 


The powdered organ of D. ferox is extracted 
with alcohol ( 70 % ) till exhaustion, the al- 
cohol evaporated and the residue left, then extract- 
ed with hydrochloric acid (about N/10). The 
clear acidic solution is extracted with chloroform, 
the chloroform after separation being washed with 
10 c.c. of the hydrochloric acid. The mixed acidic 
solutions are made alkaline with dilute solution 
of ammonium hydroxide, extracted with chloroform, 
chloroform removed after being washed with dis- 
tilled water, and the residue, which is hyoscine, 
is determined as usual. 


The chloroform washing of the acidic solution 
is evaporated, the residue is extracted with distilled 
water and then made alkaline with dilute solution 
of ammonium hydroxide and extracted with 
chloroform. The chloroform, after being washed 
with distilled water, was removed, the residue, 
which is apoatropine, was determined as usual. 


Hyoscine and Apoatropine Contents in the Different 
Stages of Growth 


As the alkaloid apoatropine is of no medicinal 
value, the activity of the plant is, therefore, mainly 
due to hyoscine; thus it was found necessary to 
follow the development of each of these two 
alkaloids during the life history of the plant and to 
find out the stage at which the plant contains the 
maximum of hyoscine content and the minimum of 
apoatropine content. Samples of the seeds, 
seedlings and plants at different stages of growth 
as well as flowering and partly fruiting tops were 
assayed for the total alkaloidal content and for 
hyoscine and apoatropine content and the results 
were compiled in Table 2. 


Table 2 shows that the seeds contain hyoscine 
only, while apoatropine is totally absent. 


On germination, apoatropine becomes the 
principal alkaloid in the seedlings, reaching 0.13%, 
while the hyoscine content drops to 0.03%. As the 
seedlings grow older, the percentage of apoatropine 
decreases while that of hyoscine increases. 
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TABLE 2.—HYOSCINE AND APOATROPINE IN 
D. ferox AT DIFFERENT STAGES CF GROWTH. 





Seedling 
5 day- 
old 


Percentage 


Whole plant 
of 


Seeds without root 


er ae 
18-day 35-day 
old old 





0.100 0.030 
0.130 


0.165 


0.190 
0.080 
0.280 


0.190 
0.060 
0.257 


Hyoscine 
Apoatropine 
Total 


0.100 





TABLE 3.—HYOSCINE AND APOATROPINE IN FLOWER- 
ING TOPS OF PLANTS AT DIFFERENT STAGES OF 
GROWTH. 





Flowering Flowering and fruiting 

tops 50- tops 

day old - 
plant 


Percentage 
of 





Plants 90- 
day old 


Plants 65- 
day old 





0.160 
0.050 
0.210 


0.190 
0.060 
0.250 


0.100 
0.080 
0.180 


Hyoscine 
Apoatropine 
Total 





TABLE 4.—PERCENTAGE OF HYOSCINE AND 
APOATROPINE IN DiFFERENI ORGANS OF Datura 
Ferox. 





Peri- 
carp 


Percentage Fr. 


of tops Leaf Flower 


Stem 





0.19 
0.06 


0.25 


0.12 
0.03 


0.15 


0.11 
0.09 


0.20 


0.24 80.1 
0.07 0.07 


0.31 0.17 


Hyoscine 
Apoatropine .. 


Total : 





Table 3 shows that the flowering and fruiting 
tops contain the highest percentage of hyoscine 
(0.19) when the plant is 65 days old; thus this is the 
best time of collection. 


From Table 4 it is clear that the stem contains 
the least percentage of apoatropine, while the 
pericarp and leaf contain the highest percentage 
of apatropine in relation to hyoscine. The flower 
and flowering tops contain apoatropine in a 
percentage less than ong fourth the percentage of 
total alkaloids. 
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Summary 

1. D. ferox L. is reported for the first time to 
grow in Egypt. 

2. Paper chromatography was applied to the 
total alkaloids of D. ferox and two distinct spots 
appeared on the chromatogram, one corresponding 
to hyoscine ( Rf 0.6) and the other higher (Rf 0.9) 
than that of atropine (Rf 0.73). 

3. Using a column of kieselguhr buffered with 
Mcllvain citrate buffer pH 6, only two alkaloids 
were separately eluted, one by ether (Rr 0.9) and 
the other by chloroform (Rf 0.6). The latter is 
verified to be hyoscine while the other is apoatro- 
pine. 

4. The atropine, hyoscyamine or mateloidine 
which are reported in the literature to be present 
in D. ferox, are not detectable by any means and 

in any stage of development of the plant. 


5. A new rapid easy method based on the 
solubility of apoatropine hydrochloride in chloro- 
form and the insolubility of hyoscine hydrochloride 
is suggested for the separation and assaying of 
these two alkaloids in D. ferox or when mixed 
together. 

6. The seeds contain only hyoscine (0.1%) 
and no apoatropine, but on germination apoatro- 
pine becomes the principal alkaloid in seedlings of 
5 days old (0.13 %) while hyoscine drops to 0.03 %. 
As the seedlings grow older, the percentage of 
apoatropine decreases gradually, while the percen- 
tage of hyoscine increases till the plant is mature. 

7. In the mature plants, the stems contain the 
least amount of apoatropine (0.03%), while the 
pericarp and leaves contain the highest percentage 
of this alkaloid in relation to hyoscine. 

8. Although the flowers contain the highest 
percentage of hyoscine (0.24 %), it is for commer- 
cial purposes that the flowering tops of D. ferox 
grown in Egypt are to be collected (percentage of 
hyoscine, 0.19) to constitute the drug and for the 
preparation of hyoscine. 
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SOME RECENT RESEARCH WORK IN THE FIELD OF SAPONIN DRUGS 


FINN SANDBERG 


Kungl. Farmaceutiska Institutet, Stockholm, Sweden 


The saponins are glycosides and they are 
characterized by two physico-chemical properties: 
they lower the surface tension of water solutions 
and they have a haemolytic activity. Saponins 
are amorphous substances, which give colloid or 
semicolloid solution, which not at all or only slowly 
penetrate semipermeable membranes. Saponins 
are soluble in water, diluted methanol and ethanol 
but insoluble in ether, chloroform, benzene and 
other organic solvents. 


As regards the structure of the aglycone 
(sapogenins) there are two groups: the steroid 
saponins and the triterpene saponins. 


The steroid saponins have generally a good 
solubility in water and have a neutral character. 
In the determination of the haemolytic index the 
end point is rapidly reached and their haemolytic 
activity is inhibited by cholesterol. 


The triterpene saponins have generally a mode- 


rate solubility in wa er and have the character of 


weak acids. In the determination of the haemoly- 
tic index the end point is slowly reached and their 
haemolytic activity is not inhibited by cholesterol. 


In recent years, interest has become focused on 
sapogenins; the steroidal sapogenins as cortisone 
precursors, i.e. starting material for the synthesis of 
cortisone, and also as precursors of sex hormones; 
the triterpenoid sapogenins for their desoxycortone- 
like and anti-inflammatory effects, exhibited by 
glycyrrhetic acid, among others. 


New Purification Method 


The presence of saponin in plant material is 
easily demonstrated by the foam test of the haemo- 
lytic activity. But these tests do not disclose the 
chemical nature of the saponin, i.e. whether it is 
steroidal or triterpenoid. For further purification 
of an impure saponin extract, obtained by extrac- 
tion with ethanol, the method shown by the scheme 
in Fig. 1 may be useful. The impure extract is 
dissolved in 0.1 N hydrochloric acid and extracted 
with a mixture of chloroform and ethanol 2:1 
(v/v). The alkaline part of the extract remains in 
the acidic water phase in separatory funnel A, and 
the neutral and acidic saponin is extracted with 
this mixture and can easily be separated in s¢ para- 
tory funnel C, where the acidic saponin remains in 
the 2N sodium carbonate solution. The neutral 


steroidal saponin, on the other hand, is dissolved 
in the organic phase and, after washing with water 
in funnel D, can be isolated after drying and dis- 
tilling off the solvent. 


The acidic, triterpenoid saponin can be isolated 
as follows: The sodium carbonate solution in 
separatory funnel C is acidified and extracted with 
the chloroform-ethanol mixture (2:1) in separatory 
funnel E. After washing with water (separatory 
funnels F and G) and subsequent drying, the 
solvent mixture is completely evaporated. The 
residue contains the acidic saponin. 


If alkaloids are present, they are c-ntained in 
the alkaline part of the extract (separatory funnel 
A); they can be extracted-with an organic solvent 
after alkalization. Extraction is sometimes more 
satisfactory after half-saturation of all water phases 
with sodium sulphate. 


This method requires rapid handling, and the 
concentration of the hydro hloric acid and sodium 
carbonate solutions might be diminished, in order 
to avoid hydrolysis. In any event, it is important 
to let the saponin remain in the acidic and alkaline 
phases for as short time as possible. 


Acrospira Asphodeioides 


This procedure has been used for isolation of a 
new neutral saponin from Acrospira asphodeloides 
Welw. of the Liliaceae family.! This plant is 
called ““Bundu-Boulu” by the natives and is used 
as fish poison. As far as the author is aware, 
there are no previous reports on the practical use 
of the plant or on the nature of its saponin. 


Source of Material—The bulbs used in the 
present investigation were collected by Father 
E. P. Callens in the neighbourhood of Kisantu in the 
Belgian Congo. The botanical determination of 
the plant has been given by Prof. Robyns of the 
Botanical Garden of Brussels. 


Phytochemical and Biological Investigation —A 
preliminary report has been given by de Moerloose, 
Pharm. Tijds. v. Belgie, 29, Nr. 2 (1952) on the 
properties of the partially purified saponin of this 
plant, prepared according to an extraction method 
elaborated by the present author. The . new 
saponin—named acrospirin—has now been further 
purified and was found to have a neutral character, 
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Fig. 1.—Scheme for 
the separation of neutral 
saponin (obtained from 
separatory funnel D) and 
acidic saponin (obtained 
from separatory funnel 
G). 

















and haemolytic properties typical of the steroidal 
saponins. 


The bulbs were ground and dried in vacuo at 
50°C. The powder was then defatted with petrole- 
um ether and afterwards with acetone (the acetone 
solution was not investigated; it might have con- 
tained further quantities of free aglycone). The 
saponin was then extracted from the remaining 
powder by repeated boiling with ethanol and 
precipitation with acetone of the concentrated 
solution. The concentrated mother liquids gave 
further quantities of the impure product. The 
material of the first fraction (A) consisted of an 
amorphous yellowish powder with a haemolytic 
index of 9,100. 


With the aid of the determination of the 
haemolytic index, it was found in preliminary tests 
that the saponin had a neutral character and could 
not be extracted from water with chloroform, but 
with a mixture of chloroform and ethanol 2:1. 
Extraction was more satisfactory after half-satura- 
tion with sodium sulphate. 


Neutral 
fraction 
































1600 ml 
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For the purification of the main part of the 
saponin the impure fraction was suspended in 
acidic sodium sulphate solution and shaken with 
the mixture of chloroform and ethanol 2:1. In 
this procedure the haemolytically active part was 
completely dissolved in the organic phase. Small 
quantities of basic and acidic impurities (showing 
no haemolytic activity) were removed by washing. 
The ash-free, neutral part obtained (37 per cent of 
the fraction A) was further purified by repeated 
precipitation with ether from the ethanol solution. 


A small quantity of material was dissolved in the 
ether, gitogenin was isolated from this solute. (It 
is possible that additional gitogenin was present in 
the raw bulbs, in which case it must then be found 
in the acetone extract). 


The almost colourless powder precipitated with 
ether had a haemolytic index of 19,000. Small, 
globular, microcrystalline aggregates were ob- 
tained from methanol-water. The purified 
saponin was named acrospirin, although it is ob- 
viously uncertain whether it is actually a uniform 
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substance. The haemolytic index was 40,000. The 
analysis of the substance, dried for 10 hours at 
100°C. in the presence of P,0;. agreed approxi- 
mately with the formula Cs 9Hg9 O 53 of a tetra- 
glycoside. The acetate prepared by acetylation 
with acetic anhydride and pyridine could not be 
obtained in a crystal]line form. 


Upon acid hydrolysis, acrospirin yielded a 
crystalline, uniform aglycone, which was identi- 
fied as yitogenin ( 22-isoallospirostan-2«,36-diol ). 
The sugar part of acrospirin was a mixture of four 
components; most probably rhamnose, xylose, 
galactose and glucose (according to paper chro- 
matography). 


According to these results acrospirin must be a 
tetraglycoside, composed of four different sugars, 
or a mixture of various saponins, containing the 
same aglycone (gitogenin) but different sugars. 
Because the analysis of acrospirin agrees with the 
formula Cs 9Hg9023 of a _ tetraglycoside, the 
uniformity of the substance prepared cannot be 
ruled out. 


It is known that the sugars may differ in the 
glycosides of the same sapogenin when they occur 
in different plants. Thus, gitonin, a saponin in 
Digitalis purpurea, is a tetraglycoside, which upon 
acid hydrolysis gives gitogenin, 3 moles of galactose 
and one mole of pentose, whereas acrospirin gives 
gitogenin and the four afore-mentioned sugars.2,3,4 


Gitogenin was first described in 1912 by 
Tambach5 under the name of digin and later by 
Windaus and Schneckenburger,2 who isolated 
amorphous gitonin from a sample of Digitonin 
(Merck). Acid hydrolysis of gitonin gave the 
aglycone gitogenin and 3 moles of hexose and one 
mole of pentose. They also described the diacetyl 
and dipropionyl derivatives of gitogenin, the 
oxidation of gitogenin to gitogenic acid and the 
dimethyl ether of this acid. In 1916 Kiliani® 
succeeded in crystallizing gitonin from 60 per cent 
ethanol. 


The structure of gitogenin has been established 
by the work of Windaus and Linsert,7 Jacobs and 
Simpson,8,9,10. Tschesche,!11 Tschesche and 
Hagedorn 12 Noller,13_ Marker and Rohrmann,!4 
Ganapathi,!5 Marker et al.,16 Noller and Lieber- 
mann,!7 and Pataki et al.18 


The pharmacodynamic properties of gitogenin 
were studied by Iwamoto et al.19 Gitogenin was 
found to have no effect on the perfused frog’s 


heart. In the cat, as in the dog, no typical digitoxin 
effect could be detected electrocardiographically. 
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As gitogenin is obtained in the purification 
process of digitoxin, it usually occurs in impure 
digitoxin.19 ‘fhe presence of free gitogenin in the 
leaves of digitalis was demonstrated by Windaus 
and Brunken20 and by Bourcet and Dugue.2! 


New sources of gitogenin have later been 
found. Thus Noller et al.22 and Marker and 
Rohrmann 23 isolated gitogenin from Chlorogalum 
pomeridianum and Marker et al. from the seeds of 
Trigonella foenum graecum.24 Marker and Lopez 
have isolated gitogenin from the flowers and caudex 
before flowering of Yueca shottii,25 from the 
plant of Agave parresara26 in its flowering stage, 
from the plants at the fruiting period of Maguey 
cacaya,27_ Agave atrovirens, A. practeosa, A. 
endlichiana, A. strica, A. mitraformis, Manfreda 
gigantea and Hesperaloe funifera.28 


In the present investigation the gitogenin iso- 
lated after the acid hydrolysis of acrospirin was 
identifed by the melting point and specific rota- 
tion of the aglycone itself, its diacetyl and diben- 
zoyl derivatives, its conversion on mild chromic 
oxidation to gitogenic acid (Fig.2) and the di- 


Chromic HOOC 
acid 
“Ses ~HOOC 
e H 
ttogenin 
Gitogenic acig 


Fig. 2.—Oxidation of gitogenin to gitogenic acid. 


methyl ester of this dicarbonic acid. Figure 3 
shows the haemolytic activity of acrospirin. 


Swartzia Madagascariensis 


In the present paper, an account is given of 
isolation of an acidic triterpenoid saponin, and 
identification of its sapogenin and sugar part from 
the fruits of an African plant of the Leguminosae 
family: Swartzia madagascariensis Desv. This 
species (Fig. 4) is found not only in Madagascar, 
but in almost the whole tropical region of Africa. 
It is known under several vernacular names, such 
as samagoura, samankara, pambi and vidale. It 
is a large tree, 10—20 meters high, with white, 
odorous flowers and pods, about 30 cm. long and 
2 cm. in diameter (Fig. 5). 


Source of Material.—The fruits used in the 
present investigation were kindly placed at our 
disposal by Prof. J. M. Watt, University of the 
Witwatersrand, Johannesburg. These fruits were 
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Fig.3.—Haemolytic index at pH 7.4 in 
isotonic buffer mixture as a function of time 
for: I. Digitonin, II. Acrospirin, and 
III. Saponinum album purum Merck. The 
suspension of washed human erythrocytes 
was adjusted to a dilution of 0.6x108 per ml. 


Fig. 4.—Swartzia madagascariensis 
Desv. Branch with flower and leaves. 
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collected by the Department of Foresrty, Salisburg, 
Southern Rhodesia, which has also given the 
botanical determination of the plant. 


Phytochemical and Biological Investigation —A 
preliminary report of the chemical constituents of 
the pods has been given by Beauquesne.29 She 
found tannin of the catechol type, a yellow flavonic 
pigment and an impure saponin, which on acidic 
hydrolysis yielded aglycone 20%, rhamnose 
89%, glucose and fructose 67.2%, and traces of 
uronic acid. Owing to its impurity, no analysis 
was carried out for the aglycone. Identification 
of the sugars was done only by colour reactions, 
and the content of rhamnose, glucose and fructose 
was determined polarimetrically. 


In the present investigation, the extraction of 
saponin was carried out as follows. The powder 
of the fruits was defatted with petroleum ether. 
The saponin was then extracted from the remaining 
powder by repeated boiling with ethanol, and 
precipitation of the concentrated solution with 
acetone. The precipitate consisted of an amor- 
phous yellowish powder with a haemolytic index 
of 2700. 


With the aid of determination of the haemolytic 
index, it was found in preliminary tests that the 

















Fig. 5.—Swartzia madagascariensis Desv. Pods with seeds. 


saponin had an acidic character, and could not be 
extracted from water with chloroform, but with a 
mixture of chloroform and ethanol 2:1. 


For purification of the saponin, the precipitate 
was suspended in 0.1 N HCI, and shaken with the 
chloroform-ethanol mixture according to the 
scheme in Fig. 1. The acidic part obtained showed 
a great increase in haemolytic index (16,000), 
whereas the neutral and alkaline fractions had 
almost no haemolytic activity. 


The acidic fraction was further purified by 
treatment with charcoal, and partition chromato- 
graphy on a ceilulose powder column with the 
organic phase of the solvent mixture +-butanol- 
pyridine-water 3:1:3. 


Each 15-ml. fraction was controlled by paper 
chromatography with the same solvent. For 
development, the indicator bromcresol was used. 
Two saponins were found: Swartziasaponin A with 
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the R, value 0.45 and Swartziasaponin B with the 
R, value 0.32. 


The Swartziasaponin A had a haemolytic index 
of 50,000. 


On acid hydrolysis, Swartziasaponins A and B 
yielded the same aglycone, a new triterpenoid 
derivative, for which we propose the name Swartzia- 
genin, and the same sugar part: 1 mole each of 
glucose, xylose, rhamnose and glucuronic acid. 


According to these results, Swartziasaponin A 
and B are isomeric tetraglycosides. 


The sugar part of the saponin was identified by 
paper chromatography. Two solvent systems were 
used: (1) collidine saturated with water. (2) 
n-butanol-acetic acid-water 4:1:5. For develop- 
ment, aniline phthalate was used. Three spots 
were identified as glucose, xylose and rhamnose 
(Fig. 6). 


The fourth spot with the lowest R, value might 


have been glucuronic acid or galacturonic acid. 
To distinguish between these two possibilities, paper 
chromatography on a preparative scale was 
carried out with collidine, and checked with the 
solvent pyridine- ethyl acetate- acetic acid- water 
5:5:1:3, and development with aniline phthalate. 
This chromatogram indicated the presence of 
glucoronic acid in hydrolysate of the saponin 
(Fig. 7). 


For further identification of the uronic acid, 
paper ionophoresis was performed. Two buffer 
solutions were used: 0.1 N acetate buffer, pH 4 5, 
and 0.1 N hydrogen sulphite buffer, pH 4.7. A 
comparison was made between galacturonic acid, 
glucuronic acid and uronic acid from Swartzia- 
saponins A and B. In both buffer solutions, the 
identity of glucoronic acid was confirmed in both 
saponins (Fig. 8). 


The sapogenin, isolated in a yield of 40.3% 
from both Swartziasaponins A and B, was identical. 
It was found from checking the literature that the 
sapogenin was a new triterpene derivative, which 
we named Swartziagenin, with the formula 
C39H4304, corresponding to a molecular weight 
of 472.7 (Found 468), m. p. 259—65°C. Specific 
rotation+-74.1° (in chloroform). 


The sapogenin gave a positive reaction in the 
Liebermann-Burchard colour test and in the 
Noller-Smith-Harris-Walker test.30 


The presence of a double bond was shown by 
the positive tetranitromethane reaction. The pre- 
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Fig. 6.—Paper chromatograms of (1) a 
mixture of rhamnose, xylose, glucose and 
galacturonic acid; (2) a mixture of rham- 
nose, xylose, glucose and glucuronic acid 
lactone; (3) hydrolysate from Swartzia- 
saponin A; and (4) hydrolysate from Swart- 
zia saponin B. 
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Fig. 7.—Paper chromatogram of (1) galacturonic acid; 


(2) glucuronic acid: (3) uronic acid fraction from Swartzla- 
saponin A; &(4) uronic acid fraction from Swartziasaponin B. 


sence of carboxyl groups was shown by the forma- 
tion of swartziagenindimethyl ester, m.p. 195-203°C., 
and by proton magnetic resonance spectra (Fig. 9). 


No acetate or benzoate could be obtained from 
Swartziagenin, despite several experiments. Nor 
was a dinitrophenyl hydrazone formed. 
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Fig. 9.—Proton magnetic resonance spectra of Swartzia- 
genin in chloroform solution. Resolution about one part in 
5x10.6 Scale in p.p.m. from water reference. 


Since no hydroxyl or keto group seems to be 
present, the functional groups of Swartziagenin 
should be two carboxyl groups, corresponding to 
the formula C5gsH49(COOH)>. However. it 
cannot be definitely excluded that Swartziagenin 
might contain two secondary or tertiary hydroxyl 
groups—which are very difficult to acetylate and 
benzoylate—corresponding to the formula 
C39H45(OH)2.COOH. 


The analysis of the sugar part of the saponins 
showed the presence of glucose, xylose rhamnose 
and glucoronic acid. Since the sapogenin content 
was 40.3% (theoretical 40.6), the saponins must 
be tetraglycosides with one mole of each sugar. 


The present investigation did not disclose how 
the sugar part is attached to the sapogenin. The 
acidic nature of Swartziasaponins A and B might 
depend cn the free carboxyl group of the Swartzia- 
genin, or glucuronic acid, or both. 


Swartziasaponins A and B are isomeric tetragly- 
cosides with several possibilities of isomerism, 
which cannot be distinguished at present. 


Owing to lack of sufficient plant material 
complete determination of the structure of 
Swartziasaponins A and B could not be performed 
in the present investigation. 


Anabasis Articulata and A. Setifera 


In our phytochemical studies of the Egyptian 
flora we have investigated two species of the 
Anabasis genus, belonging to the Chenopodiaceae 
family. 


The problems involved in the present investi- 
gation were the following :— 


1. To devise a suitable preparative and analytic 
chromatographic technique for separa- 
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Fig. 10.—Part of the stems of Anabasis setifera and Anabasis articulata, showing the difference in appearance 
of the two species. 


tion of the saponins in the plant material. 


2. To compare the qualitative saponin content 
of Anabasis articulata and  Anabasis 
setifera. 

3. To study the physico-chemical properties 
of the saponins isolated. 

4. To identify the sapogenin and the sugar 
part of the saponins present. 


As far as we are aware, the only previous 
publication on these species is a French thesis from 
the Faculte de Pharmacie de Paris by Rosengart- 
Famel.31 The author made a histologic study of 
some Anabasis species, among other Anabasis 
articulata Mogq., and demonstrated the presence of 
alkaloids in Anabasis aretitoides Mog. et Coss, 
and Anabasis prosterata. 


In the present investigation we have established 
the presence of traces of alkaloids in Anabasis 
aiticulata, but found no alkaloids whatsoever in 
Anabasis setifera. These two species are typical 
desert plants of xerophytic nature (Fig. 10). They 
are known under the vernacular names Agram, 
Shabb and Tarteer. 


Extraction—The plant material of the two 
species investigated was extracted with ethanol, 
and the alcoholic solution precipitated with acetone. 
The yellowish amorphous precipitate formed was 
purified by distribution between a chloroform- 
ethanol mixture (2:1) and acidic and alkaline 
aqueous phases, using the method described 
earlier in this paper. The acidic fraction of the 
Taw extract contained the saponins, and was 
separated by chromatography. 


Chromatographic Separation of Saponins.—After 
charcoal treatment, the acidic saponin-containing 
fraction of A. articulata was separated on a cellulose 
column using the organic phase of the solvent 
mixture n-butanol-pyridine ammonia (3%) 7:3:10 
as the mobile phase. Each 15-ml fraction was 
checked by paper chromatography, using the same 
mobile phase as for the column. For development 
of the chromatograms, a solution of antimony 
trichloride according to Coulson32 was used. Four 
different saponins were identified. 


For separation of the saponins of A. setifera, 
the afore-mentioned system was not suitable for 
preparative purposes. Good separation was 
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achieved on a buffered cellulose column (borate 
buffer, pH 9.0), using the organic phase of the 
solvent mixture sec. butano!--- borate buffer, pH 9.0, 
1:1, as the mobile phase. Each 14.2-ml. fraction 
was checked by paper chromatography, using the 
same mobile phase as for the column. Three 
different saponins were found, together with two 
yellow fractions. 


Comparison of Saponins in A. articulata and 
A, setifera—A marked quantitative difference was 
present between these species. Thus, the acidic, 
saponin-containing fraction of A. articulata comp- 
rised 12° of the dried plant material, whereas the 
corresponding figure in A. setifera was only 0.33%. 


Paper chromatography, using two different 
solvent systems, showed the two species to have 
three saponins in common (Figs. !1 and 12). 
They were denoted as Anabuasis saponins A, B and 
C. A. articulata contained an additional saponin, 
denoted as Anabasis saponin D. 


Properties of Anabasis Saponins.—They are 
slightly acidic, moderately soluble in water, and 
soluble in methanol and ethanol. The solubility 
is increased in alkaline solution. 


According to the definition of saponins, they 
should have a_ surface tension-lowering and 
haemolytic activity. The saponins in question 
were found to be moderately surface-active (Fig. 
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13), but to have extremely low haemolytic activity 
(Fig. 14). Anabasis saponins might therefore be 
classified as non-haemolytic saponins. A non- 
haemolytic saponin has previously been isolated 
by Wailrer et a!.33 from Ladino clover (Trifolium 
repens V. giganteum), and by Coulson32 from white 
clover (Trifolium repens var. S 100). The Anabasis 
saponins described in the present paper are 
examples of this category of saponins. 


The saponin mixture from A. ariculata had 
remarkably low acute toxicity in mice. The 
LDs 9 on intraperitoneal administration over 2500 


mg./kg. 


The extremely low haemolytic activity of these 
saponins is a possible explanation of their low 
acute toxicity. 


Hydrolysis of the Anabasis Saponins.—-Acidic 
hydrolysis of the Anabasis saponins A, B, C and D 
was performed according to Killiani (1930). The 
aglycones precipitated, and were submitted to 
further purification. The filtrate contained the 
sugar part of the saponins. Paper chromato- 
graphy and paper ionophoresis showed that al! four 
saponins contained the same sugar part, i.e. glucose 
and glucoronic acid. 


The four saponins differed, however, with 
respect to their aglucone part, which was denoted 
as Anabasis sapogenin A, B, C and D, respectively. 


Stalagmometer Tensiometer 
dynes /gn dynes / i 
65 4 6 4 
on 
60 : —eART 60 q i a 
| ™ is, ial 
Fig.—13.—Surface _ tension- wong AR] 


lowering activity of Anabasis 
saponins determined by the 
stalagmometer and tensiometer 
methods. 
ART—mixture of purified 
saponins from A. articulata. 
A—Anabasis saponin A. 


B—Anabasis saponin B. 
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400f" Haemolytic index ART 

Fig. 14.—Haemolytic 
index at pH 7.4in isoto- 300, 
nic buffer mixture as a 
function of time: 

ART—mixture of a B 
Purified + oe from 
A. articulata. 

SET—mixture of puri- 200 
fied saponins from A. 
setifera. | 
A—Anabasis saponin A. 
B—Anabasis saponin B. 

100; 
6) 25 50 75 100 125 150 165 minutes 
Preliminary analyses have shown that—as could be oi 
expected—-they are triterpene sapogenins. An r2.6 3 CH3 
account of their identification will be given in a “ Ou, 
forthcoming paper. HO 
CH3 CH 
Thus, the triterpene saponins from these Ana- = 
basis species are moderately surface-active, but HO - 
have extremely low haemolytic activity; they are, Hecogenin 


in fact, almost non-haemolytic. If we keep the 
generally accepted definition of saponins, the 
substance cannot belong to the saponin groups, 
but only be called a triterpene saponin. Or we 
can call it as Djerassi and co-workers have done, a 
non-haemolytic. saponin This means that we have 
to change our definition of saponins and divide 
the saponins into two groups: |! aemolytic and 
non-haemolytic saponins. 


Use of Steroid Sapogenins 


The use of steroid sapogenins as starting 
material (Fig. 15) for the synthesis of cortisone 
derivatives has been mentioned in the introduction. 
When the structure of the cortisone was elucidated 
in the end of 1940’s by Reichstein and Kendall 
and Hench had showed its therapeutic possibi- 
lities, the search for a suitable starting material 
for the synthesis was immediately started. 
The interest was at that time focused on natural 
occurring 11l-hydroxylated steroids. By checking 
the literature only sarmentogenin was found. 
It occurs in the seed of Strophantus sarmentosus in 
West Africa. Among others Reichstein sent his 
assistants Katz and Smatz on an expedition to 
collect material. From the phytochemical work 
it was found that this species is polymorphous 
and produces different glycosides at different 
habitats. In some habitats it does not produce 


Sarmentogenin 
Strophantus sarmentosus 


Agove sisolana 


CH3 





Sola-sodin 
Solanum aviculare 


Diosgenin 
Dioscorea species 


Fig. 15.—Starting material for the synthesis of cortisone 
derivatives. 


any glycosides at all. Evidently some practical 
difficulties are involved in using sarmentogenin. 


The sapogenin hecogenin (Fig. 15) occurs 
attached to sugar in various Agave species and 
Hechtia texensis according to Russel Marker. 
Later on hecogenin was found in the sisal hemp, 
Agave sisalana, which is cultivated on a large scale 
in Kenya for the production of the fibre. As a 


by-product the pressed juice from the leaves was 
taken care of. By enzymatic hydrolysis on stand- 
ing for some time at the temperature of the culti- 
vation place, hecogenin precipitates, whereas the 
sugar part of the saponin remains in the solution. 
The raw hecogenin is then purified and used for the 
synthesis of cortisone. 
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The problem of finding a suitable starting 
material for the synthesis of cortisone has changed 
somewhat by the discovery of microbiological 
oxidation mechanisms, which has made proges- 
terone an important intermediate. There is now a 


classical method to transform a sapogenin-like 
diosgenin to progesterone (Fig. 16). 

















CH3 = COCH3 
tos _, 
COOH 
CH3COO 
Di . Pregnadienolone 
- diosgenin t] 
eee aa . acetole g 
COCH3 COCH3 COCH 3 
Hydrolysis 
Opp. nauer ._— 
asian 
° HO CH 13CO 
Pregnenolone 
Progesterone Pregnenolone a en 


Fig. 16.—The chemical transformation of diosgenin to 
progesterone. 


Fgures 17 and 18 show the microbiological 
transformation or mixed chemical and micro- 
biological transformation of progesterone to 
cortisone, hydrocortisone, prednisone and pre - 
nisolone. 


Diosgenin occurs in Dioscorea species. among 
others in 4-5% in Mexican yams root (Di scorea 
mexicana) and in the Elephant’s foot, i.e. the root 
of Dioscorea sylvatica (=Testudinaria sylvatica). 
This root is harvested in Transvsaal, transported 
to Biochemico Ltd. in Johannesburg, where impure 
diosgenin is produced. The raw diosgenin is then 
used by Boots Pure Drug Co., Nottingham. for 
extraction of pure diosgenin, which is used as 
starting material for the synthesis of progesterone 
according to the scheme given above. 


There has been a constant shortage of cortisone 
derivatives in Russia. The cultivation of Dioscorea 
species has not been successful, but well that of 
Solanum aviculare. This species is of Mexi- 
can origin and contains solasodin (Fig. 15). attached 
to sugar. Last year 500 hectars was cultivated in 
Kaukasus and this year 5000 hectars with an 
expected vield of 12-13 tons of solasodin. 


This solasodin can be transformed to progeste- 
rone in exactly the same way as diosgenin. 


So far asIcan understand the cultivation of 
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11-dehydro-corticosteren 


_ Fig, 17.—The mixed chemical and microbiological trans- 
formation of progesterone to cortisone and prednisone.. 
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CH20H ¢H20H 
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Corynebacterium 
Samplex 


Prednisolon Hydr ocortison 


Fig. 18.—The microbiological transformation of pro- 
gesSterone to hydrocortisone and prednisolon. 


Solanum aviculare is possible in many places in the 
Middle East area, which might be an important 
industry in the future. In the Regional Research 
Institute, Jammu-Tawi, Kashmir, India, the culti- 
vation of Dioscorea deltoidea has been started. 


Use of Triterpene Sapogenins 


_ The triterpene sapogenins have got a renewed 
interest, after the discovery cf their anti-inflam- 
matory effect. 


The use of liquorice root, Glycyrrhiza glabra L. 
as a flavouring agent, demulcent and expectorant 
has been established for centuries, but that the root 
might possess pronounced pharmacological activi- 
ty did not become apparent until a decade ago. In 
1948 a Dutchman, Revers,34 found that large 
doses of liquorice extract in the form of uccus 
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liquiritiae were effective in the treatment of gastric 
ulcers, and this was confirmed in 1950 by 
Molhuysen 35 who reported liquorice to have a 
desoxycortone-like action. 


The activity of the liquorice root is associated 
with its sweet principle, which is the glycoside 
glycyrrhizin (Fig. 19). This substance is about 





girl arlene eg 
dalek oe) [ERS 


18- B-glycyrrhetinic acid , 





PER 
glycyrrhizinic acid 
glyeyrrhizic acid 

Glyeyrrhizin- K-Ca-salt of glycyrrhizinic acid 


Fig. 19.—Structure of glycyrrhizin. 


fifty times sweeter than sucrose and is present in the 
liquorice root as the calcium-potassium salt of 
the tribasic glycyrrhizinic acid. Two Chinese 
workers36 have reported (1958) that the local 
application of the sodium salt of glycyrrhizinic 
acid 8 or 12 per cent as eye-drops was successful 
in the treatment of four cases of episcleritis and in 
five cases of scleritis, The monoammonium salt 
of glycyrrhizinic acid and desoxycortone produce 
similar histopharmacological changes in the zona 
glumerulosa (depletion of lipid)37 and this salt is 
reported to have a synergistic effect with hydrocorti- 
sone in adrenalectomised patients.38 


The aglycone of the glycoside is the triterpenoid 
derivative (glycryrrhetinic acid) mainly in the 188- 
form and this compound is responsible for most 
of the reported activity. The structure of gly- 
cyrrhetinic acid shows a resemblance to that of 
cortisone (Fig. 20). 


Like cortisone and hydrocortisone the gly- 


9H 
CH 
H N ce] 
3 
0. ---OH 
CH 
Cortisone 





18-p -Glycyrrhetinic acid 
Glycyrrhetic acid 


_ Fig. 20.—The structural similarity between glycyrrhetinic 
acid and cortisone. 
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cyrrhetinic acid has anti-inflammatory activity. 
But there are also important differences; thus 
unlike these corticocosteroids the acid does not pos- 
sess any glucocorticoid activity. This was shown 
by the experimental result that the glycyrrhetinic 
acid does not cause depletion of liver glucogen in 
the mouse, and does not increase the survival time 
of adrenalectomised mice submitted to cold stress. 
While glycyrrhetinic acid was found to potentiate 
the action of cortisone, alone, it was unable to 
effect adequate maintenance of patients with 
bilateral adrenalectomy. 


On the other hand, glycyrrhetinic acid was 
reported to have desoxycortone-like action and 
maintained two patients with Addison’s disease in 
correct electrolyte balance, although it seems that 
vestiges of functioning suprarenal tissue may be 
necessary for successful treatment. Although 
glycyrrhetinic acid was thought to have desoxycor- 
tone-like actions, Galal38 has shown that its anti- 
diuretic action differs from that of desoxycortone 
in rats. Finney and co-workers39 found that in 
large doses in animals it has an effect on electrolyte 
and water balance by inducing water retention, 
slight sodium retention and an increased excretion 
of potassium. These effects are not seen with 
smaller doses used in man. 


The claim that glycyrrhetinic acid is an anti- 
inflammatory agent in skin diseases has given rise 
to a considerable controversy over the past two 
years. Closer study suggests that much of the 
conflicting results of the early, clinical trials with 
this compound might arise as a result of the use of 
different materials. 


A number of isomers of glycyrrhetinic acid 
have been described. 49 It was found that not all 
fractions of glycyrrhetinic acid have an anti- 
inflammatory acti ity. Samples from different 
sources have been found to be variable mixtures 
of isomers or related acids, and it is therefore not 
possible to classify all substances called glycyrrheti- 
nic acid under one heading. An _ outstanding 
example of this occurred last year, when an ex- 
tremely impure preparation was so named.41 


Two publications by Finney et al. 39,42 would 
seem to support this contention. These authors 
describe the anti-inflammatory action of the acid 
and some of its derivatives and discuss its general 
pharmacology. Using various preparations of 
glycyrrhetinic acid, they showed some to have 
anti-inflammatory activity by four established 
methods of assessing this property. Some pre- 
parations were found to compare well with 
hydrocortisone in effecting (1) depression of forma- 
tion of granulation tissue in the cotton pellet method 
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of Meier et al., (2) inhibition of the tuberculin 
reaction in B.C.G.-sensitized guinea-pigs, (3) de- 
pression of swelling in the rat paw injected with 
formaldehyde, and (4) prevention of inflammation 
and tissue changes in the granuloma pouch method 
of Selye. 


The acid was found to have a very low, acute 
and chronic toxicity both orally and parenterally; 
and evidence of oedema, or erythema of normal or 
altered rabbit skin, was not apparent. Little 
effect on the cardiovascular system, the control and 
autonomic nervous system and the gastrointestinal 
tract was observed. 


There are several clinical reports showing 
valuable ant’-inflammatory properties of glycyrrhe- 
tinic acid in a variety of dermatoses, when using 
biologically active material. Colin-Jones and 
Somers43 published the results of a trial involving 
254 patients. A statistical comparison of the 
ointment base alone and with the acid was found 
highly significant, and in a trial with hydrocortisone 
in a variety of dermatological conditions, it 
produced similar results in some, succeeded where 
hydrocortisone had failed in others, and vice versa. 
In a comparison with hydrocortisone Evans44 
found the corticosteroid more efficacious in acute 
eczemas and infantile eczema, while glycyrrhetinic 
acid was more effective in chronic or subacute 
conditions. 


The acid has been considered to be of consider- 
able value in the treatment of dry socket in 
dentistry. Encouraging resuits have also been 
obtained in veterinary practice in the treatment of 
dermatoses. 45, 46, 47, 48 


Thus, there is mounting evidence of the efficacy 
of active glycyrrhetinic acid preparations in the 
treatment of inflammatory skin conditions. The 
low solubility of glycyrrhetinic acid in body fluids, 
has so far precluded parenteral administration in 
man, but this will be possible with the development 
of more soluble derivatives which may prove of 
value in rheumatic diseases. An important 
property of glycyrrhetinic acid is its complete 
freedom from glucocorticoid-like actions, a serious 
disadvantage with the corticosteroids. Much re- 
mains to be discovered about the mode of action 
of glycyrrhetinic acid, but it offers a new approach 
to the treatment of inflammatory conditions free 
from the disadvantages of corticosteroids which 
have claimed so much attention and disproves the 
concept that an anti-inflammatory agent must of 
necessity have a concomitant corticoid-like action. 


Among the triterpene derivatives not only 
glycyrrhetinic acidhas got therapeutic, but 
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also asiaticoside, one of the z-amyrine groups. Its 
molecule is composed of asiatic acid and 2 moles 
D-glucose and 1 mole L-rhamnose (Fig. 21). 


2moles D-glucose 
Imole L-rhamnose 








. aa 
asiatic acid 





ae 
Asiaticoside 
Fig. 21.—Structure of asiaticoside. 


It is the active principle of Centella asiatica, 
the Indian Pennywort, used from antiquity in the 
East Indies, India and Madagascar as an alter- 
native and diuretic, and for the treatment of 
wounds and sores. Asiaticoside was isolated and 
crystallized by Bontemps in 1941 and its chemical 
structure and formula established by Lederer. 
Boiteau and Grimes used it in the treatment of 
ordinary ulcers of the leg tuberculous lupus and 
leprosy. It is a powerful cicatrizing agent when 
administered parenterally. In healthy animals 
asiaticoside in crystalline form promotes thickening 
of skin and growth of hair and nails and increases 
vascularization of connective tissue. In animals 
with tubercular skin lesions it exhibits a bacteriosta- 
tic action to acid-fast bacteria, and a cicatrizing 
action with selective stimulation of the reticulo- 
endothelial system. 


Indications.—It is indicated to assist regenera- 
tive processes in varicose ulcers, burns, eczemas, 
sores and napkin rash etc. also in the treatment of 
tuberculous lupus and as an adjuvant in the treat- 
ment of leprosy. 


Dosages.—Injection: Three injections of 25 
mg. weekly until condition is satisfactory. In 
minor cases 3-6 injections suffice. In very severe 
cases 30-60 injections may be necessary. 


Tolerance is usually very good. Slight perifocal 
congestion may show in some patients after the 
10th injection but spacing out of dosage normally 
overcomes this. It is of limited use in patients 
with pulmonary TB and it is contraindicated in 
renal disorders and hypertension. 


The examples given above clearly show that the 
saponins have got a renewed interest and great 
importance. 





272 


1. 


= 


16. 


17. 


18. 


20. 
21. 
22. 
23. 


24. 





FINN SANDBERG 


References 


F. Sandberg, Svensk Farm. Tidskr., 57, 37 
(1953). 


A. Windaus and A. Schneckenburger, Ber. 
deut. Chem. Ges., 45, 2682 (1913). 


H. Kiliani, ibid., 51, 1629 (1918). 


A. Windaus, Nachr. Ges. Wiss. G6:tingen, 
Math. Physik. K1., 45 (1925). 


R. Tambach, Pharm. Zentralhalle, 53, 392 
(1912). 


H. Kiliani, Ber. deut. Chem. Ges., 49, 701 
(1916). 


A. Windaus and O. Linsert, Hoppe-Seyler’s 
Z. Physiol. Chem., 147, 275 (1925). 


W.A. Jacobs and J.C.E. Simpson, J. Am. 
Chem. Soc., 56, 1424 (1934). 


W. A. Jacobs and J.C.E. Simpson, J. Biol. 
Chem., 105, 501 (1934). 


W. A. Jacobs and J.C.E. Simpson, ibid., 
110, 429 (1935). 


R. Tschesche, Ber. deut. chem. Ges., 68, 
1090 (1935). 


R. Tschesche and H. Hagedorn, ibid., 69, 
797 (1936). 


C. R. Noller, J. Am. Chem. Soc., 61, 2717 
(1939). 


R. E. Marker and E. Rohrmann, ibid., 61, 
2724 (1939). 


K. Ganapathi, Current Sci. (India), 9, 
18 (1940). 


R. E. Marker, D. L. Turner and P. R. 
Ulstzfir, J. Am. Chem. Soc., 63, 763 
(1941). 


C. R. Noller and S. Lieberman, ibld., 63, 
2131 (1941). 


J. Pataki, G. Rosenkrantz and C. Djerassi, 
ibid 73, 5375 (1951). 

H. K. Iwamoto, F. K. Bell, F. O. Laquer, 
C.J. Carr and J. C. Krantz Jr., J. Phar- 
macol. 91, 130 395 (1947). 

A. Windaus and J. Brunken, Hoppe-Seyler’s 
Z. Physiol. Chem., 145, 37 (1925). 

P. Bourcet and G. Dugué, C. R. Acad. Sci., 
Paris, 186, 395 (1928). 

C. R. Noller, L.K. Goodson and M. Syner- 
holm, J. Am. Chem. Soc., 61, 1707 (1939). 

R. E. Marker and E. Rohrmann, ibid, 61, 
946 (1939). 

R. E. Marker, R. B. Wagner, P.R. Ulshafez, 
E. L. Wittbecker, D. P. J. Goldsmith and 
G. H. Rouf, ibid., 69, 2242 (1947). 


y = 3 


26. 


27. 


28. 


29. 


30. 


3. 


Sz. 


33. 


34. 


35. 


36. 
ate 
38. 
39. 
40. 
41. 
42. 
43. 


44. 
45. 
46. 
47. 
48. 
49. 


R. E. Marker and J. Lopez, ibid., 69, 2375 
(1947). 


R. E. Marker and J. Lopez, ibid., 69, 23383 
(1947). 


R. E. Marker and J. Lopez, ibid., 69, 2399 
(1947). 


R. E. Marker and J. Lopez, 
(1947). 


L. Beauquesne, 
470 (1947). 


C. R. Noller, R. A. Smith, G. H. Harris and 
J. W. Walker, J. Am. Chem. Soc., 64, 
3047 (1942). 


Y. Rosengart-Famel, Etude botanique, 
chimique et pharmacodynamique de 
diverses especes des genres Anabasis et 
Haloxylon, Thesis Fac. Pharm. Paris, 
(1937). 


C. B. Coulson, J. Sci. Food Agr. (1958) 
No. 5, pp. 281-288. 


E. D. Walter, E. M. Bickoff, C. R. Thomp- 
son, C. H. Robinson and Carl Djerassi, 
J. Am. Chem. Soc., 77, 4936 (1955). 


Revers, Ned. Tidjschr. Geneesk., 92, 968 
(1948). 


Molhousen, Gerbrandy, de Vries, de Jong, 
Lenstra, Turner and Borst, Lancet, 2, 
381 (1950). 


Huei-Chin and Ching-Kang, Chinese Med. 
J., 76, 548 (1958). 


Vasama and Linko, Ann. Med. Exptl. et 
Biol. Fenniae., 36, 97 and 548 (1958). 


E. E.. Galaal, Brit. J. Pharmacol., 10, 305 
(1955). 


R. S. H. Finney, G. F. Somers and Wilkinson, 
J. Pharm. Pharmacol., 10, 687 (1958). 


Beaton and Spring, J. Chem. Soc., 3126 
(1955). 


Jorgensen, 
89 (1958). 


R. S. H. Finney and G. F. Somers, J. Pharm. 
Pharmacol., 10, 613 (1958). 


Colin-Jones and G. F. Somers, Med. Press. 
233, 206 (1957). 


Evans, Brit. J. clin. Pract., 12, 269 (1958). 
Halpim, Vet. Rec., 69, 574 (1957). 
Jackson and Jackson, ibid., 69, 469 (1957). 
Hebeler, ibid., 69, 497 (1957). 

Phillips, ibid., 69, 518 (1957). 

Chemical Products, 22, 382 (1959). 


ibid., 69, 2403 


An. Pharm. Franc:, 5, 


Acta Dermato-Venereol., 38, 











STUDIES ON THE MEDICINAL PLANTS OF WEST PAKISTAN 


Part I.—Chemical Investigation of Inula Grantioides 


MUSHTAQ AHMAD AND M. I. D. CHUGHTAI 


Division of Biochemistry, Institute of Chemistry, University of the Panjab, Lahore 


A small, low, stout, woody shrub, known since 
ancient times for its poisonous properties, was 
collected from Thatta and Hyderabad where it 
grows wildly especially on small hillocks and sand 
dunes. In the month of December and 
January the plants flower with small yellow 
composite heads which fill the atmosphere with 
typical fragrance. 


Inula grantioides first reported by Boiss5 from 
Makran region (Fig.l) belongs to the family 


Fig. 1.—Inula 
grantiodes 





Compositeae and is widely distributed in Baluchis- 
tan, Multan, Ziarat, Sindh, Kuch, Waziristan and 
Karachi regions.7 The plant has not an unpleasant 
balsamic odour and is 2-3 feet high, sometime 
may be several feet. The leaves aré sessile or 
nearly so, 1—2”, oblong, lobing, variable, toothed 
and succulant. 


The plant bears numerous terminal corymb 
yellow heads 4-1” in dia. with a solitary linear 
bract. Involucor, pubiscent, outer is short green 
and obtuse while inner involucor is long and acute. 


Achenes are large and strongly ribbed silky, 
hisped (hairy) above and constricted below the tip. 


The morphological studies were carried out 
when the crushed and powdered leaves were found 
as an unrecognizable adulterant for Digitalis. Es- 
pecially Jnula conyza and Inula helenium7 are 
employed for this purpose. 


Experimental 


The general experimental techniques were 
followed from Chopra! and Rosenthaler.6 From 
the large quantities of the collections the flowers, 
leaves and stems were sorted out and treated 
separately for their essential oil contents. Both 
the steam distillation and solvent extraction 
(petroleum ether 60-80°C.) methods were employed. 
Percentage of oil in /nula grantioides parts was as 
under: 


Flowers Leaves Stems 
Fresh Parts 
Froin Thatta 0.20 0.50 0.10 
,, Hyderabad 0.30 0.41 0.07 
Dried Parts 
From Thatta 0.001 0.20 tr. 
,, Hyderabad 0.001 0.10 tr. 


Thatta variety has been found to be slightly 
richer in this respect. The stems have been 
proved to be rather poor in oil contents and this 
too disappears as the wood is dried. The oil has 
very strong antibiotic properties and seems to be 
highly poisonous. Drosophilla when introduced 
in oil vapours died almost instantaneously, so 
were the silver fish, ants and mosquitoes. The 
local people keep the flowers and the twigs along 
with their clothes to be preserved for a long time. 
The oil has high refractive index i.e. 1.5870 at 
20° C. and a low boiling point 90-92° C., does not 
solidify even at —10°C. The greenish yellow oil 
has a faint acidic reaction which may be due to 
the free acidic or phenolic components. The 
oil gives a negative test for sulphur and aldehydes 
and does not have any crystalline fraction even 
at — 10°C. The empirical formula of the oil comes 
near to C13H309-35 ‘0.2 


The leaves, stems and flowers were extracted 
by means of petroleum ether (60-80°C.) and con- 
centrated under vacuum at a temperature not ex- 
ceeding 60°C. The residue solidified to a dark 
brown gelatinous mass which gives a balsamic 
odour and is almost transparent. 


The mass was again subjected to the action of 
various solvents, as under: 
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Chloroform Fraction—Only a little of the 
portion, 2%, dissolves out from the crude mass 
giving a slightly pale brown solution which does 
not crystallize and appears to be homogeneous 
globules under the microscope. The mass has 
strong antibiotic properties and was studied by 
tube dilution method from an aqueous _ sus- 
pension of the resin in Czepak Dox liquid medium. 
The antibiotic properties upon the gram _ positive 
bacteria was found to be:— 





Organism tested 
ration (M.I.C.) 





yg./ml. 

Escherichia coli «<' OS0:7 
Streptococcus viridens 0.2-0.25 
Staphlococcus aureus 0.3 
Bacillus coli 0.2-0.3 
Bacillus subtilis 0.2-0.25 
Bacillus anthrococcus 0.3-0.5 

0.4 


Bacillus diptheria 


The resin seems to have an empirical formula in 
which carbon varies from Cy5— 23 and H 59-60, 
gives typical ketone reaction, precipitates with 
sodium hydrogen sulphite and reduces Fehl 
ing’s solution. On heating with ammonia the resin- 
condenses to a very hard mass. 


Petroleum Ether Fraction White long needles 
separated from petroleum ether fraction which 
were found to be insoluble in almost all the organic 
solvents, viz., petroleum ether, chloroform, ether, 
acetone, benzene, butyl alcohol, pyridine ard amyl 
alcohol. The crystals however are completely 
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soluble in aqueous alcohol and water, and do not 
seem to possess any antibacterial property, have a 
very high melting point, did not melt even above 
250°C., appear to be some inorganic compound in 
nature, give positive tests for sodium ion, but no 
acid radical has yet been confirmed, appear to be 
some silicate which is probably due to the 
xerophytic character of the plant. 








Fig. 2.—Translucent crystals. 





Fig. 3.—White long needles. 


Crushed leaves 


Petroleum ether (60-80 C.) 


Resinous mass 





|Petroleum ether (60-80 C.) 


White long needles 
(Fig. 3) 


|\Chloroform 


Shining translucent 
gelatinous mass 


Transparent 
° rhombic crystals 


~ [Diethyiether ~~ TAlcohol 
Translucent cubes Green irregular 
(Fig. 2) crystals 


Benzene/column 
chromatograpy 





Irregular crystals 














Ether Fraction.—Dull coloured cubes were 
found to be soluble in many of the organic 
solvents like benzene, petroleum ether, and butyl 
alcohol. The benzene solution was subjected to 
column chromatographic seperation for any other 
possible fraction. The alumina column was 
soaked in benzene and after the solution was run, 
the column was developed by means of benzene at 
an approximate rate of 40 drops a minute. Two 
distinct fractions were obtained. A _ slightly 
greenish from which a few green irregular crystals 
were obtained. The other fraction, a comparative- 
ly bright solution gave rise to white rhombic 
crystals, with an approximate empirical formula 
C.H,;NO2, having a melting point of 207-210°C. 


The crystals possess very strong antibiotic 
properties. These were recrystallized from 
methyl alcohol for further purification. These 
have a specific rotation of 165°. The antibiotic 
properties were studied both by tube dilution and 
streak methods. 


The antibiotic property was first tested on 
agar plates. Several fungi and bacterial organisms 
were tested using cross streak tests in 10-cm. petri 
dishes containing about 20 ml. of glucose peptone 
agar medium. A solution of 10-20.g. ml. strength 
was streaked by means of No. 2 camel hair brush 
upon set agar medium inoculated with the test 
micro-organism and the dish incubated for 72 
hours at 30°4+1°C. The zone of inhibition in case 
of the organism tested have been given below. 
The raising of the solution strength has a well- 
marked effect upon the antibiotic property. 





Organism tested Cc —— ~ 
ee. a... 


! 


1. Escherichia coli 50 mm. 60 mm. 

2. Streptococcus viri- 41. ,, 2 ee 
dens 

3. Staphlococcus aureus 45 ,, 50 

4. Bacillus coli a; . 

5. Bacillus subtitis ee =, ae 

6. Bacillus anthrococcus40 _,, ow 

7. Bacillus diptheria 48 ,, oe 

8. Aceto-bacillus casei 48 ,, 49 ,, 

9. Streptomyces griseus35  ,, 40 

10. Aceto-bactor suboxy-35  ,, 40 
dens 

11. Mycobecterium : - or 39 
tuberculosis 

12. Clostridium aceto- 44 ,, 61 
butylicum 


Poiling of the aqueous solution deteriorates 
much of this activity. After half an hour of 
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Strength of the solution 
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boiling, the antibacterial activity was not observed 
at all. 


In view of the results obtained by the streak 
method, it was considered necessary to confirm by 
tube dilution method as well. 


All the above mentioned micro-organisms were 
grown on the fcl!cwing liquid medium : 


Glucose LS fs. 
Peptone 0.4 =,, 
Beef extract 02, 
NaCl OF us 
Agar O12. 
Water 100 ml 


The pH was adjusted to 7.2. Various dilutions 
were added to 10 ml. of the medium inoculated 
with the test micro-organisms and incubated for 72 
hours at 30+1°C. 


Organism tested M.1.C. of the compound 


ug. ml. 
1. Escherichia coli 0.2-0.25 
2. Streptococcus viridens 0.3-0.35 
3. Staphlococcus aureus 0.2 
4. Bacillus coli 0.15-0.3 
5. Bacillus subtilis 0.1-0.2 
6. Bacillus anthrococcus 0.4 
7. Bacillus diptheria 0.3 
8. Lactobacillus casci — 
9. Acetobactor sub-oxydens — 
10. Streptomyces graseus 0.25-0.4 
11. Myobacterium tuberculosis 0.3-0.35 
12. Clostridium acetobutylicum 0.2-0.25 
13. Saccharomyces cervisiae 0.3-0.35 


The M.I.C. did not increase to more than .4 
ug. ml. in these cases. 


Alcohol Fraction.—The greenish crystals appear 
to be of chlorophyll fraction or some carotenoid. 


The stem and the flowers have also been sub- 
jected to similar solvent extraction treatments. 
The compounds isolated are under investigation. 


It has been observed that the rabbits shirk the 
very odour of the plant, which is much poisonous 
to livestock and is not liked by any animal other 
than camels. The preparations from this plant 
have been reported by Nagai2 in 1891 and Merz3 
in 1894 to be capable of paralysing both respiration 
and motor activities in animals. 
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Summary 


Various plant parts when subjected to steam 
distillation and solvent extraction gave essential 
oils and crystalline fractions. The oil has a 
refractive index of 1.5870, boiling point 90-92°C. 
and empirical formula comes out to be C1gH39-35- 
O> Petroleum ether (60-80°C.) extraction resulted 
in aresinous mass which on further fraction- 
ation by means of chloroform, petroleum ether 
(60-80°C.), ethyl ether and ethyl alcohol gives 
shining transparent gelatinous mass, white long 
needle-shaped crystals, translucent cubes and 
greenish irregular crystals respectively. The trans- 
lucent crystals when subjected to column 
chromatography gave green irregular crystals 
resembling those of alcohol fraction and trans- 
parent rhombic crystals. The crystals have 
bacterio-static properties against almost all the avail- 
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able Gram positive and Gram negative bacteria. 
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PHARMACOLOGY SECTION 


PHARMACOLOGY AND CHEMISTRY OF NARDOSTACHYS JATAMANSI DC 
B. MUKERII 
Central Drug Research Institute, Lucknow, India 


Nardostachys jatamansi (Valerianaceae) is a 
perennial herb found commonly in the Alpine 
Himalayas at altitudes of above 6000 ft. Its sable- 
tail, brown, hairy and highly aromatic rhizomes 
are reported to be useful in the treatment of a 
variety of disorders such as spasmodic hysteric fits, 
intestinal colic, epilepsy and other nervous dis- 
orders (Chopra 1933). The rhizomes are long, 
stout and woody and are covered with fibres from 
the petioles of withered leaves, matted into a 
reddish brown complex network (Dutta and Muker- 
ji 1950). 


The greenish yellow aromatic essential oil, 
which resinifies rather readily on exposure to air, 
is the main constituent of the rhizomes which has 
been investigated in some detail. It has been 
observed that the composition of the essential oil 
varies in the different samples of the rhizomes, 
depending on their age, time of collection and 
storage conditions. Such an observation is not 
surprising because a majority of terpenes are 
known to be liable to undergo rather readily 
transformations due to polymerisation, oxidation 
and hydrolysis. 


Saponification of the essential oil furnishes iso- 
valeric acid and an alcohol C;,;H240, which may 
also be obtained from the fraction of the oil dis- 
tilling over at 116-125°C. Heating of the essential 
oil with selenium under reflux at 300° leads to 
the formation of a blue azulene (Chaudhry, 
Sharma and Kaul 1958). 


A crystalline water-insoluble acid, named 
Jatamanshic acid (Chaudry, Sharma and Siddiqui 
1951) was isolated in a yield of 3 percent from the 
air dried rhizomes. Jatamanshic acid m.p. 123°C. 
conforms to the molecular formula C;;H2202 and 
on the basis of its physical data and chemical 


behaviour structure I has been assigned to the acid 
(Chaudry, Dhar, Anand and Dhar 1958). 


CH3 
7 £5 
\ 
COOH 
Pa 


Recently, a sample of N. jatamansi has been 
reported to furnish a new bicyclic sesquiterpene 
ketone named Jatamansone C;5;H 250, which is 
reduced by lithium aluminium hydride to an 
alcohol Cjs5H»59. This alcohol furnishes on 
dehydrogenation, a blue violet azulene C,5Hj. 
which may be 4,5-dimethyl-2-isopropyl or 2,/- 
dimethyl-4-isopropyl azulene (Govindachari, Raja- 
durai and Pai 1958). 


Pharmacology 


The essential oil does not possess marked 
antiprotozoal or antibacterial properties, dilutions 
of | in 1000 are ineffective against S. aureus, E. coli, 
S. typhosum, V. cholerae and Sh. flexner (Chopra, 
Jaiswal and Khjuria 1954). 0.5 cc. to 1 c.c. kg. 
lowers the blood pressure of dogs anaesthetized 
with phenobarbitone. The fall is temporary but 
it does not return to the original level. The heart 
rate is slowed with increase in amplitude. The fall 
of blood pressure is followed by a decrease in the 
intestinal volume. Myocardiographic experiments 
in anaesthetized dogs reveal a diminution in the 
amplitude of contractions of both auricles and 
ventricles with doses of 0.05-0.1 c.c.kg. The 
frequency of the auricular and the ventricular 
contractions is also lowered. Isolated rabbit 
heart perfused with the essential oil, 1 in 10,000 
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to | in 20,000 shows depression with the lowering 
of the amplitude and retardation of the beats. 
The heart recovers gradually after perfusion with 
the essential oil is stopped. 


In phenobarbitone anaesthetized. dogs in- 
travenous administration of the oil (0.05-0.1 c.c. 
kg.) produces an immediate respiratory depression 
with subsequent stimulation accompanied by fall 
in blood pressure. These effects are, however, 
transitory. Larger doses of the oil lead to the 
complete arrest of respiration. The intestinal 
movement is relaxed at 0.05 to 0.1 c.c. kg. level 
and in concentrations of 1:1000 to 1:10000, the oil 
causes appreciable relaxation of strips of rabbit 
intestine, previously induced to contract by treat- 
ment with acetyl choline and barium chloride. 


Moderate doses of the oil lead to a distinct 
depression of CNS of the guinea pigs and albino 
rats. When administered intraperitoneally in 
sublethal doses, the oil induces marked depression. 
The animals are apathetic and tend to lie on the 
side. Motor functions are slowed but perception 
to touch is not lost. In about one hour, the 
animals become deeply unconscious, with eye 
reflexes sluggish, pain sensation is lost and respira- 
tion is slow and difficult. Lethal doses lead to 
deep narcosis followed by death in a few hours. 
M.L.D. for guinea pigs and rats is 0.2 c.c., 100g. 
and 0.15 c.c., 100g. body weight respectively. 


The drug has been tried in some cardiovascular 
disturbances (Vakil and Dalal 1955) and is re- 
ported to be efficacious in experimental auricular 
fibrillation (Arora and Madan 1955). 


The essential oils lengthens the refractory 
period of isolated rabbit auricles but in this action 
it is inferior to quinidine (Arora and Madan 1956). 


Likewise, Jatamanshic essential oil is less 
active than quinidine in its effect in the experimental 
auricular flutter, produced by injury-stimulation 
procedure in innervated and decentralised hearts 
of anaesthetized dogs, and in aconite or acetylcho- 
line induced auricular fibrillation of the same 
animal. It did not prove effective in digitalis 
induced ventricular arrhythmias. 


The essential oil was found, on comparison with 
quinidine, on the electrocardiogram of the cat, to 
cause a lesser prolongation of the refractory period 
and a lesser slowing of conduction, which is an 
obvious advantage. Besides, the acute intravenous 
toxicity of the essential oil in mice is distinctly 
lower than that of quinidine; LDS, of the essential 
oil has been found to be 80.3 mg. kg. while that of 
quinidine it is 55 mg. kg. 
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An alkaloidal fraction isolated from the 
rhizomes (Bose et al. 1957), has been found to 
be hypotensive and muscle relaxant and has a 
marked depressant effect on tissue respiration in 
brain, liver and heart of rats as studied by War- 
burg’s techniques. 


It has been shown recently (Arora, Sharma and 
Kapila 1958) that Jatamansone is more effective 
than the Jatamansi essential oil or quinidine in 
suppressing ectopic ventricular tachycardia, pro- 
duced by the two-stage technique of cornory liga- 
tion, without producing any undesirable side 
effects in the unanaesthetized coronary dogs. It 
may be recalled that the experimental ectopic 
ventricular tachycardia produced in this manner 
resembles aetiologically the ventricular arrhythmia, 
exhibited by patients with myocardial infarction. 
Jatamansone and quinidine reduce the intensity of 
ectopic excitatory activity in the boundary of the 
infarct and this diminishes effectively the chances 
for the initiation of ventricular fibrillation. 
Jatamansone has been shown to be more effective 
than quinidine in this respect. Jatamansone has 
also been shown to be nearly as effective as 
quinidine in abolishing aconite—induced auricular 
fibrillation and auricular flutter produced by 
injury stimulation procedure. It is, however, 
much less active than quinidine in combating 
acetylcholine-induced auricular fibrillation in 
anaesthetized dogs. The antiarrhythmic action of 
Jatamansone appears to be due to a direct depres- 
sant action on muscles because the action persists 
even in the denervated hearts. 


Jatamansone and the Jatamansi essential oil 
have anticonvulsant properties and the former is 
more effective than diphenylhydantoin sodium in 
the maximal electric shock seizure. However, 
both the ketone and the essential oil are, like 
diphenylhydantoin sodium, ineffective in metrazol 
seizures. 

i 1s therefore, that 


clear, Nardostachys 


jatamansi does possess to an appreciable extent 


antiepileptic action ascribed to it in the Ayurvedic 
and the Unani systems of medicine. The ketone 
and the essential oil are much less toxic than 
quinidine or diphenylhydantoin and as_ such 
extended clinical trials with N. jatamansi in 
ventricular arrhythmias resulting from acute myo- 
cardial infarction and epilepsy are indicated. 
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PHYTOCHEMICAL AND PHARMACOLOGICAL STUDIES ON SOME ALKALOIDAL 
PLANTS OF EGYPT 


FINN 
Kungl. 


Retama Raetam Webb and Berth 


It was found on checking literature that 
several plants of the Egyptian flora are more or 
less unknown from the phytochemical points of 
view. Incollaboration with Prof. Vivi Tackholm, 
University of Cairo, and Mr. Mohammed Drar, 
former Keeper of the Herbarium, Agricultural 
Museum, Cairo, a list was drawn up of those species 
which might be of medical interest on a systematic 
basis. One of these species is Retama Raetam 
Webb & Berth. (Genista Raetam Forsk.) of the 
Leguminosae family, which has not been investi- 
gated previously. 


On systematic grounds, the presence of lupine 
alkaloids could be expected. This assumption was 
confirmed. The two main alkaloids (Fig.1) found 


OH 
CH . . a ‘ 
M 2 N 2 
1 
Sparteine Retamine 
Fig. 1.—Structure of sparteire ard retamire. 


in the tops of the plant and d-sparteine (0.70-0.81 
per cent) and retamine (0.21-0.25 per cent). Traces 
of five other hitherto unidentified alkaloids were 
detected by paper chromatography. 


Plant material collected in August and March 
showed the same quantitative and qualitative 
alkaloid content. The total amount of alkaloids 
in the fruits was 0.14 per cent, consisting of the same 
alkaloids as those occurring in the tops of the plants 
(stem and leaves). 


d-Sparteine has been isolated from several 
species of the Leguminosae family: Ammodendron 
conollyl Bge., Ammothamnus lehmanni_ Bge., 
Anagyris foetida L., Baptisia australis (L). R. Br., 
B. minor Lehm., B. perifoliat: (1) R. Br., Cytisus 
caucasicus Hort., Lupinus pusillus Pursh, Genista 
sphaerocarpa Lam., Sophora pachycarpa C.A. Mey., 
Thermopsis lanceolata R. Br. 


Retamine, a hydroxy sparteine, has hitherto 
been found only in two other species. 
isolated from Genista sphaerocarpa Lam. 


It has been 
(Retama 
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sphaerocarpa Boiss.) by Battandier and Malosse ! 
Wunschendorff and Valier2 and Ribas et al.,3 and 
from Genista aethnenis DC. by White.4 


According to Ribas and Fraga5 the probable 
position of the OH group is not, as suggested 
previously, at C, but rather at C; (cf. the formula). 


The procedure for isolating the alkaloids from 
the powdered plant material was as follow. 
The acidic ethanol extract was evaporated, the 
remaining water solution made alkaline, and 
extracted with ether. Retamine crystallized from 
the dried solution. The ether was evaporated 
completely, and the liquid residue distilled with the 
aid of steam. d-Sparteine was isolated from the 
steam-volatile fraction. The minute quantity of 
non-volatile residue after distillation was dissolved 
in hydrochloric acid and separated chromatographi- 
cally on a paper-powder column. 


The solvent used is a slight modification 
of that described by Munier et al:6 n-butanol, 
concentrated hydrochloric acid and water (added 
in portions until saturation) (98:2:21). After- 
wards, 5 ml. of n-butanol was added. 


The atmosphere of the chromatography 
tank was saturated with the vapour from one 
beaker containing water and one containing 
n-butanol and hydrochloric acid (98:2). 


fhe chromatograms were run at a temperature 
of 20° +1C. The paper (Whatman no. 1) was 
impregnated with 0.5 M KCI, dried at 110°C. 
The colour reagent for detection of the alkaloids 
is a modification of the Dragendorff reagent 
described by Block, Durrum and Zweig.? The 
chromatogram (no. 4 in Fig. 2) shows the presence 
of five minor alkaloids with the following R; values: 
0.034, 0.11, 0.20, 0 51 and 0.73. 


The melting points of the picrates and their 
corresponding Rf values were as _ follows: 185 
-210°C for the alkaloid with the Rf value 0.11; 
170-180°C (Rf=0.20); 140-160°C. (Re 0.51) 
and 70°C. (Rf=0.73). 


Owing to the minute quantities available, no 
further analysis of these minor alkaloids was possi- 
ble. 
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Fig. 2.—Paper chromatogram of 1-sparteine sulphate 
Merck(1), d-sparteine sulphate (2), retamine dihydro-chlo- 
ride (3). and minor alkaloids (4). 


The identification of d-sparteine and retamine 
was based on elementary analysis, melting points, 
optical activity, paper chromatography and 
infrared spectra (Figs. 3 and 4). 


d-Sparteine and retamine are rather unknown, 
from pharmacological points of view, whereas 
the /-isomer of sparteine, /-sparteine has long 
been used as an oxytocic agent. 


A comparative study of the effects of these 
three structurally related alkaloids d-,l-sparteine, 
retamine on the spontaneous in vitro motility in 
the corpus and isthmus of the pregnant and non- 


pregnant human uterus has recently been perform- 
ed.8 


The results were statistically analyzed con- 
sidering the following parameters: 


Incidence of response 
Change of motility pattern 
Tonus 

Frequency 

Amplitude 

Amplitude maximum 


Anhwne 


The estimation was made as follows 


1. Incidence of Response.—The number of 
responses (reactors) as percentage of the total 
number of doses administered (reactors and non- 
reactors). 


The non-reactors were excluded and the 
following factors are calculated as percentages of 
the reactors. 


2. Change of Motility Pattern —Change from 
the type of motility to another following the addi- 
tion of drug. 


3. Tonus.—Variation of base line (a line 
drawn through the amplitude minima). The 
positive variation was estimated as ++, ++, and 
+++, corresponding to an increase in tonus of 
less than 50 per cent, 50-100 per cent and more 
than 100 per cent of the height of the original 
amplitude, respectively. 


The negative variation was defined in a corres- 
ponding manner. 

4. Frequency.—Variation in number of con- 
tractions er minute. The positive variation was 
estimated as +, and -+--+--++, corresponding 
to an increase of less than 100 per cent, 100—200 
per cent, more than 200 per cent of the original 
frequency of contractions, respectively. 


The negative variation was defined in a 
corresponding manner. 


5. Amplitude.—Variation in height of the 
contractions. The positive variation was esti- 
mated as +, ++, and +++-, corresponding to 
an increase in top line of less than 59 per cent. 
50-100 per cent and more than 100 per cent of 
the original amplitude, respectively. 

The negative variation was defined in a corres- 
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Fig. 4.—Infrared spectra of d-sparteine sulphate (curve 1) and 1-sparteine sulphate Merck (curve II). 


ponding manner. 


6. Amplitude Maximum.—Variation of top line 
(a line drawn through the amplitude maxima). 
The positive variation was estimated as +, 
and +++, corresponding to an increase in top line 
of less than 50 per cent, 50-100 per cent and more 
than 100 per cent of the original amplitude. 


—--F. 


The negative variation was defined in a corre- 
ponding manner. 


l-Sparteine (Table |) gives an oxytocic action 
as a whole, the degree of which varies in different 
parts of the uterus and during the sexual phases, 
being most pronounced in the lower segment of 
the pregnant uterus (Fig. 5). 


d-Sparteine (Table 2) exerted an oxytocic 
action on the isthmus and corpus of both pregnant 
and non-pregnant uterus. A comparison between 
the effects of the optical isomers of sparteine shows 
great similarities. An evident difference is ob- 
served in the corpus, where frequency is increased 
by d-sparteine but unchanged by /-sparteine both 
jn the pregnant and non-pregnant organ. 


The effects of retamine (Table 3) is very interest- 
ing. It has an oxytocic effect on the whole preg- 
nant human uterus and on the non-pregnant 
corpus, but acts spasmolytically on the non- 
pregnant isthmus (Fig. 6). 


This spasmolytic effect is most pronounced on 
the muscle strips, showing the specific motility 
pattern of the isthmus region. 


It is especially remarkable that retamine has an 
oxytocic effect on the lower segment of the pregnant 
uterus, but acts spasmolytically on the correspond- 
ing part of the non-pregnant organ. The effect 
described is not abolished by atropinisation or 
ganglionic blockade. This indicates that the 
qualitatively altered reactivity of the muscle cells 
of the isthmus region in pregnancy at term is 
confined to the muscle cell per se. However, at 
present the biochemical explanation for this 
interesting finding cannot yet be given. 


It was mentioned that there are different 
motility patterns in the corpus and in the isthmus 
region. Quantitatively different pharmacological 


response of the musculature from the corpus and 
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TABLE 1.—THE EFFECTS OF L-SPARTEINE ON HUMAN UTERUS IN VITRO TESTED ON 30 Non- 
PREGNANT AND 10 PREGNANT UTERI. 


Non- regnant uterus Pregnant uterus 
co SS ee ee 
Parameter Corpus Isthmus -----oA 
er rn Corpus Lower 
si Prolif. Secr. __ Prolif. Secr. segment 
Incidence of as 21/26 £355 28/35 37 41 2235 41/50 
response me 80% fi eA 80% 91% 63%, 827, 
Change of motility m 48 29 33 41 18 27 
pattern % 
To- ( merense% .... 75 51 59 22 36 44 
. 4 unchanged os 19 29 37 70 50 56 
nus “|, decrease % .. 6 20 4 8 14 0 
Fre- { increase % .. 17 2 70 49 23 78 
quen-{ unchanged %.. 67 44 26 27 50 15 
cy | decrease% ... 16 31 4 24 27 7 
Amp-{ increase % .. 33 32 26 65 46 61 
i- { unchanged % 24 23 30 22 36 34 
tude | decrease % .. 43 45 44 13 18 5 
po ( imcreasee% .. 76 35 30 65 55 71 
wan <4 unchanged %.. 24 56 66 30 1 29 
man. (| decrease % .. 0 9 4 5 14 0 


TABLE 2.—THE EFFECTS OF d-SPARTEINE ON HUMAN UTERUS IN VITRO’ ESTED ON 26 NOon- 
PREGNANT AND 18 PREGNANT UTERI. 





Non-pregnant uterus Pergnant uterus 
” a aoltliaaloemia: oe ee eee ee ney ee oo ey. tet ee 
Parameter Corpus Isthmus 
poo - i —- s)sSC Corpus” Lower 
ae ___ Prolif. _ Secr. __ Prolif. Secr. segment 
Incidence of — wan 30/33 30/34 52 60 4049 3642 
response gs 92% 91% 88% 87% 82% 86% 
Change of motility s 25 33 13 31 13 19 
pattern % 

To. f ierease %° .. 67 70 43 44 ee 
ae unchanged %.. 28 30 53 46 40 33 
° | decrease%  .. 5 0 4 10 2 0 
Fr.- ( imcrease% .. 61 44 60 69 63 70 
quen- ¢ unchanged %.. 17 33 27 14 15 22 
cy | decrease % ... 22 23 13 17 22 8 
Amp- f increase%  .. 31 37 40 38 17 44 
li- < unchanged %.. 22 37 37 46 50 39 
tude | decrease % .. 47 26 23 16 33 17 
pe ( imeoerense % .. 39 77 57 62 47 75 
sre ‘< unchanged .. 61 23 40 38 53 25 


| decremse % .. 0 0 3 0 0 0 
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Fig. 5.—The effect of 1-sparteine on the non-pregnant human uterus in vitro, The volume of 


the organ bath is 20 ml. ¢=washing. 


TABLE 3.—THE EFFECTS OF RETAMINE ON HUMAN UTERUS IN VITRO TESTED ON 32 
_NONPREGNANT AND 17 PREGNANT | UTERI. 


Non- “Pregnant uterus Pregnant uterus 
ee ee en a eee A ee 
Parameter a Isthmus 
a —————--—- -, Corpus Lower 
‘Prolif. Secr. Prolif. Secr. segment 
Incidence of a 35/42 31/36 = 42/49 32/43 40/43 
response i 80% 83% 86% 86% 14% 93% 
Change of motility ms 22 20 32 38 3 43 
pattern % 

To- ‘} increase % is 65 46 26 22 41 98 
net 4‘ unchanged % 22 43 58 52 53 2 
” J) decrease % ss 13 1] 16 26 6 0 
Fre ‘} increase % — 47 31 26 33 53 83 
re- _ § unchanged % .. 40 40 19 30 = f 
quency J decrease iF 13 29 55 37 ae 
increase % a 9 11 10 7 31 38 

—_ \ unchanged % .. 40 52 26 24 44 38 
muce J decreasee%  .. 51 37 64 69 So 
pee ee increase - 31 23 19 7 3 
mp’. 4 unchanged % .. 47 60 23 17 59 25 


_ J decrease Ti i 22 17 58 76 3 0 
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Fig. 6.—The effect of d-sparteine and retamine on the non-pregnant human uterus in vitro. The volume of the 
organ bath is 20 ml. 9= washing. 


isthmus to various drugs has been found. These 
findings together with the observation of the 
qualitatively different response of the non-pregnant 
corpus and isthmus to retamine may support the 
assumption of a different structural or biochemical 
composition of the muscle cells in the corpus and 
the isthmus. 


On the bas’s of this experimental work investi- 
gations are now in progress to study the in vivo 
effect of retamine in woman to evaluate its possi- 
bility for the treatment of dysmenorrh>¢a. 


The d- parteine has also been isolated from 
other plants of the Leguminosae family, among 
others Sophora pachycarpa, and has therefore also 
been given a synonymous name, pachycarpine. 
During the last 6-7 years this alkaloid has been 
used in Russia in the treatment of progressive 
muscular dystrophy (synonym: myopathy; myo- 
pathic atrophy). The muscular dystrophies are a 
group of disorders of which the essential feature is 
a progressive degeneration of certain groups of 
muscles. d-Sparteine (pachycarpine), which is 
said to influence the autonomic ganglia, gives a 
good relief in the early stages of the disease. 


Recently, Russian investigators have introduce- 
ed another alkaloid in the combined treatment of 
myopathia and myasthenia gravis, namely galantha- 
mine, belonging to the Amaryllidaceae alkaloid.10 


Pancratium sickenbergeri Asch. and Schweinf. 
ex. Boiss, and Pancratium maritimum L. 


We have investigated two species of the 
Pancratium genus, belonging to the Amarylli- 
daceae family. 


The problems involved in the present investi- 
gation were the following. 


1. To develop a suitable paper-chromato- 


graphic technique for separation of the 
Amaryllidaceae alkaloids in the plant 
material. 


2. To compare the qualitative alkaloid con- 
tent of the bulbs of Pancratium sicker- 
bergeri and Pancratium maritimum. 


3. To compare the qualitative alkaloid con- 
tent of (a) the adventitious roots, (5) 
the bulb, (c) the vertical underground stem 
emerging from the bulb, and (d) the 
green leaves of Pancratium maritimum. 


4. To compare the (qualitative) alkaloid 
content of the bulbs of Pancratium 
maritimum from various habitats (Egypt, 
Greece, France) during the same vegeta- 
tion period. 


Paper Chromatography—A method for separa- 
tion of Amaryllidaceae alkaloids by paper 
chromatography has _ been~ described by 
Kincl, Troncoso and _ Rosenkranz.!! = This 
method was, however, unsuitable for our 
purpose, since the butanol-acetic acid system 
gives too small differences between the 
Re values of the various alkaloids, whereas the 
benzene, chloroform and methanol systems pro- 
duced more or less marked trailing in some cases. 


A new method was therefore elaborated. The 
alkaloids as bases were separated by one-dimen- 
sional descending paper chromatography. The 
paper was impregnated with Mcllvaine’s standard 
buffer solution, pH 5.0, and secondary butanol 
saturated with buffer solution, pH 5.0, was used as 
solvent. The colour reagents used for detection of 
the alkaloids were iodine reagent and iodoplatinic 
acid reagent. 


The chromatograms were run for 20 hours, 
and distinct spots were obtained. 
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The Dragendorff reagent could not be used for 
development of the chromatogram, since it reacts 
poorly with haemant idine, lycorine and tazettine 
under the present conditions. The use of two 
reagents affords a better possibility of identifica- 
tion, since they produce spots of different colour. 
The iodine reagent was useful especially for detec- 
tion of the haemanthidine spot. 


The R¢ values and colour of the spots of the 
reference alkaloids and Pancratium alkaloids are 
listed in Table 4. 


Alkaloids of Pancratium  sickenbergeri and 
Pancratium ~=maritimum.—Pancratium _ sickenbe- 
rgeri has not earlier been investigated 
phytochemically. Bulbs of Pancratium mariti- 
mum collected in July on the Caucasian 
coast of the Black Sea were investigated 
by Proskurnina,!12_ who isolated _ lycorine, 
tazettine and haemanthidine. From bulbs 
of Pancratium maritimum collected in December 
in Holland, Boit and Ehmke!3 isolated lycorine, 
tazettine and hippeastrine. The formulas of these 
alkaloids are given in Fig. 7. 


We have found that the bulbs of Pancratium 
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Fig. 7.—Alkaloids previously isolated from Pancratium 
maritimum L. 


sickenbergeri collected in April contain 8 alkaloids. 
In the bulbs of Pancratium maritimum of Egyptian 
origin, collected in May, the same 8 alkaloids were 
found, as well as one additional alkaloid. Of 
the 8 alkaloids in common, lycorine, homolycorine, 


TABLE 4.—Rf VALUES AND COLOUR OF THE Spots OF REFERENCE ALKALOIDS AND PANCRATIUM 


ALKALOIDS. 
ii Colour of spot 
; ymbol a =~ 
Alkaloid in Fig. 8 Re value Todine lodoplatinic acid reagent 
reagent 
Reference alkaloids : 
Galanthamine A 0.18 brown dark violet 
Lycorimine B 0.19 Z “tw 
Lycorine * 0.22 ; violet 
Lycorenine D 0.29 a red-violet 
Vittatine E 0.31 a dark violet 
Hippeastrine F 0.37 “ violet 
Homolycorine G 0.39 Pe blue 
Haemanthidine H 0.48 ES red-brown, weak 
Tazettine ] 0.60 ms brown-violet 
Pancratium alkaloids 
Alkaloid K K 0.0 Pa blue 
Alkaloid L L 0.1 a8 dark violet 
Alkaloid M M 0.18 5 99 at 
Lycorine Cc 0.22 = - violet 
Alkaloid N N 0.30 sa blue 
Homolycorine G 0.39 * * 
Alkaloid O O 0.43 A dark violet 
Haemanthidine H 0.48 ; red-brown, weak 
Alkaloid P P 0.53 te dark violet 
I 0.60 <i 


Tazettine 


brown-violet 
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haemanthidine and _ tazettine were identified 
chromatographically and by physical data of the 
isolated alkaloids and some derivatives. 


Until further identification, the other alkaloids 
are denoted as K, L, M, N, O and P. 


Ex traction.—All plant material, with the excep- 
tion of the bulbs from Corsica, was extracted accord 
ing toa modification of the method of Proskur- 
nina.12 Dried plant material 1000 g. was moistened 
with 1000 ml. of 5M ammonia mixed with 500 
g. of kieselguhr, and percolated with 75 kg. of ethy- 
lene dichloride (CICH,CH,C1). The percolate 
was evaporated to dryness in vacuo. The raw 
extract was extracted 3 times with a total of 250 ml. 
of warm 5 per cent H,SO, The acidic solution 
was extracted with 2 times 100 ml. of chloroform 
and 2 times 100 ml. of ether. The solution was 
then made alkaline with concentrated ammonia. 
A precipitate appeared which was centrifugated, 
dissolved in 5 M acetic acid and reprecipitated 
with ammonia, and then washed with water (1). 
The mother liquors, together with the washing 
waters, were extracted with a total of 2000 ml. of 
chloroform. The chloroform extract was dried 
with Naz SO, and evaporated to dryness in vacuo 
(11). 


Fractions | and II were used for paper 
chromatographic separation of the alkaloids. 
Lycorine was obtained from I by recrystallization 
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from methanol, and haemanthidine was obtained 
from II by extraction with hot acetone and re- 
crystallization. 


The yield of alkaloids from the different plant 
material, extracted according to the above proce- 
dure, is recorded in Table 5. 


The bulbs of P. maritimum from Corsica were 
extracted according to the method of Boit.14 
9.90 kg. of fresh bulbs were sliced, and extracted 
with stirring with 25 litres of ethanol (95 per cent) 
for 18 hours at room temperature. The alcohol 
solution was evaporated in vacuo to a syrup. The 
extraction procedure was repeated twice under the 
same conditions with 20 litres of ethanol. The 
total amount of syrupy residue was 1240 g. This 
residue was dissolved in hot water to a total volume 
of 2 litres. After acidification with H,SC4, the 
solution was extracted with 4 times 2 litres of ether 
and 4 times 2 litres of chloroform. 


The aqueous solution was made alkaline by 
addition of concentrated ammonia. No precipi- 
tate appeared. The alkaline solution was extracted 
with 8 times 2 litres of chloroform. The emulsion 
formed separated by centrifugation. The chloro- 
form extracts were dried with Na ,SQq, filtered and 
evaporated in vacuo to a small volume, when 
lycorine precipitated, 1.99 g. The mother liquor 
was evaporated to dryness 13.9 g. 


In our experience, Boit’s method for extraction 


TABLE 5.—ALKALOID CONTENT OF Pancratium sickenbergeri AND Pancratium maritimum. 





Weight Alkaloid content % | yco- 
Part of oop = sine 
Species plant Fresh Dry Fraction Fraction Total % calc. on 
g. g. | Il of dry wt. dry wt. 
Sie ead g- g 

P. sickenbergeri bulbs “+ 583 0.23 0.72 0.16 0.006 
P. maritimum (Egypt) roots - 28 0.08 0.33 1.47 0.08 
bulbs = 1370 4.57 4.44 0.62 0.11 

stems -- 299 0.91 0.95 0.62 0.11 

leaves -- 46 0.02 0.41 0.89 0.04 

P. maritimum (Rhodes) bulbs 1030 265 1.62 2.26 1.45 0.18 
P. maritimum (Corsica) bulbs 9900 (2500)* 0.64 0.08 





*Calculated. 
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is superior to that of Proskurnina, since it is more 
rapid and economic, and also gives less impurities. 


These two Egyptian Pancratium species, i.e. 
Pancratium maritimum, growing in the sandy 
dunes of the Mediterranean coast, and P. sicken- 
bergeri, growing in sandy run-off furrows of the 
gravel desert in the Eastern part of Egypt, evidently 
have an almost identical qualitative alkaloid 
content. 


Certain quantitative differences were, however, 
observed. Thus, the total alkaloid content of the 
bulbs of P. sickenbergeri was only one-fourth of 
that of the bulbs of P. maritimum. Furthermore, 
the bulbs of P. sickengbergeri had a low lycorine 
content and a ltigh tazettine content. The reverse 
applied to the bulbs of P. maritimum. 


Alkaloids in different parts of P. maritiniuin. 
Previously, only the bulbs of different species of 
the Amaryllidaceae fantily have been studied 
phytochemically. However, we considered it of 
both theoretical and practical interest to compare 
the alkaloid content of the different parts of the 
plant. It was found that the adventitious roots, 
the bulb, the vertical underground stem emerging 
from the bulb and the green leaves of Pancratium 
maritimum had an identical qualitative alkaloid 
content. the afore-mentioned nine alkaloids being 
present in almost the same proportions (Fig. 8). 


The only obvious quantitative difference was 
that the green leaves had a low lycorine content, 
and the adventitious roots had a high homolycorine 
content. 


Alkaloids of P. maritimum from different habitats. 

The influence of different habitats on the qualita- 
tive alkaloid content of Pancratium maritimum 
during the same vegetation period (May) has not 
been studied previously. We found that bulbs 
of this species collected on the Mediterranean coast 
(1) in Egypt, (2) on the island of Rhodes and (3) 
on the island of Corsica had 6 alkaloids in common 
(lycorine, haemantidine and the alkaloids L,M, N 
and O). Bulbs from Egypt contained, in addition, 
homolycorine, tazettine and the alkaloid K. 
Bulbs from Rhodes did not contain homolycorine 
or alkaloid K, and only traces of tazettine, but the 
alkaloid P, which was not present in the Egyptian 
and Corsican bulbs. Bulbs from Corsica contain- 
ed no tazettine or alkaloid K. 


The only alkaloid which has been identified in 
bulbs from all five habitats hitherto described 


(Black Sea, Holland, Egypt, Rhodes, Corsica) is 
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Fig. 8.—Alkaloids present in Pancratium 
and P. maritimum. 


sickenberger 


lycorine. Obviously, this does not exclude the 
existence of other alkaloids common to bulbs from 
different habitats. A highly interesting finding is 
the absence of tazettine and alkaloid K in the 
bulbs from Corsica and of alkaloid K in the bulbs 
from Rhodes. The specific occurrence of alkaloid 
P and the high total alkaloid content of the bulbs 
from Rhodes is a noteworthy observation. 


The occurrence of the different alkaloids in the 
various plant material is illustrated in Fig. 8. The 
size of the spots shows in a semicuantitative way 
the relative amount of the alkaloids. 


Investigations are in progress in our laboratory 
for further identification of the hitherto unidenti- 
fied alkaloids occurring in the present plant 
material, 
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The pharmacological effects of the Amarylli- 
daceae alkaloids are, however, only poorly investi- 
gated. Lycorine, which is found in both Pancrati- 
um species investigated, is in fact the alkaloid with 
the most common occurrence in the family of 
Amaryllidaccae. 


Some recent Japanese investigations are of 
special interest. Acute and chronic changes of 
blood picture caused by lycorine in rats were 
studied.15 The leucocyte decrease was more 
marked than that of erythrocyte (which often was 
unchanged), and the minimum effective dose was 
approximately 0.0Zy 100 g. bodyweight. The 
leucocyte decrease caused by lycorine was depen- 
dent on the neutrocyte decrease but independent of 
the Imyphocytes. (The most evident decrease in 
neutrocytes occurred in young cells rate of for- 
mation, while matured cells decreased markedly 
in absolute number). Histological investigation 
in the bone marrow in the middle part of femurs 
of treated rats showed the diminution in number 
and the cytological deformation of myeloblasts 
and little change in erythroblasts. Thus, there 
might be a potential clinical effect in the treatment 
of myeloid leukemia. 


The effects of lycorine on the spermatogenesis 
of immature and mature rats has also been in- 
vestigated.16 Figure 9 shows the different stages 
of spermatogenesis. 


In the immature rat after administration of 
10y/g. body weight for 10 days, it was found that 
lycorine most strongly affected the immature cells. 
While the development of the sperm cell in control 
animals had already reached the stage of the sper- 
matid, the lycorine treated animals had stopped at 
the secondary spermatocyte stage. Cell division 
(mitosis) was seen only in the secondary spermatocy- 
tes, not in the spermatogonia and primary sper- 
matocytes and no spermatid cells were observed. 
The normal cell division was interrupted in the 
secondary spermatocytes. Multinucleate cells 
were observed, these were of a giant form. The 
above nuclear changes were accompanied with 
those in the protoplasm, mainly in the form of 
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In the mature rat. the testicular histological 
picture was not as marked as in the immature rats, 
with a slight decrease of cells in the seminal tubule, 
and a marked decrease in the immature cells i.e. 
spermatogonia and spermatocytes. The cell divi-. 
sion was seen only in the secondary spermatocytes. 
The effect of lycorine in the testis of mature rats 
was different only in the degree of severity. These 
changes in testis caused by the continuous dosage 
of lycorine were not lasting after the adm nistra- 
tion of lycorine was stopped. Thus, there might 
be a possibility to use lycorine as a contraceptive 
by ntaking the man temporarily sterile. 


The effect of lycorine seems m@inly to be a 
blocking of some metabolic path way. This is 
supported by the fact that in the organs showing 
histological changes after lycorine (liver, adrenals, 
kidneys, testicles and ovaries) the ascorbic acid 
level is decreased. Thus, lycorine has the effect 
of decreasing the ascorbic acid levels in the main 
organs and causing scurvy, and their decrease differs 
with the individual organ. Since the administration 
of lycorine caused a decrease of ascorbic acid, then 
in rats given ascorbic acid these symptoms should 
not appear. In administering 1-100 y g. of ascorbic 
acid to rats given 5 y g. of lycorine, not only do the 
external symptoms such as loss of weight, haemorr- 
hages and ulcers fail to appear, but the decrease 
of the neutrophils is not observed and the ascorbic 
acid levels of the main organs are normal; as an 
exception, the levels in the testes and ovaries do 
not return to normal. This may be because these 
organs expend more ascorbic acid than the other 
organs, or that lycorine does not only interrupt the 
ascorbic acid synthesis but acts on the immature 
cells damaging the cell itself and makes it impossible 
to reach the stage of ascorbic acid synthesis. If 
lycorine interferes with the ascorbic acid synthesis, 
then in humans and guinea pigs, which obtain the 
necessary ascorbic acid from the diet and have no 
synthetising mechanism, ascorbic acid deficiencies 
should not occur. On experimentally treating 
guinea pigs with lycorine, with the dosage and 
administration methods the same as in rats, no 
signs of decrease of body weight, haemorrhages, 
ulcers, and brittleness of the teeth which are 
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exact Opposite to rats and this substantiates the 
fact that the action of lycorine is on the ascorbic 
acid biosynthesis.17 


Haloxylon salicornicum (Mogq.-Tand.) Boiss. 


In our continued phytochemical studies of the 
Egyptian flora, we have investigated Haloxy- 
lon salicornicum (Mogq.-Tand.) Boiss.[=Haloxylon 
schweinfurthii Boiss., Hammada salicornica (Mogq.- 
Tand.) Iljin], belonging to the Chenopodiaceae 
family. 


The genus Haloxylon comprises 13 species 
growing in the arid zone of the North-African and 
Arabian Deserts and in South-West Asia. H. 
salicornicum, which is a typical desert plant of 
xerophytic nature (Fig. 1G) with the aforementioned 
distribution, has not earlier been investigated 
phytochemically. According to Engler and 
Prantl.18 this species is used by the natives of 
South-West Asia as a remedy for diseases of the 
respiratory tract, especially coryza. The vapour 
fom the burning plants is inhaled. The plant was 
mentioned by ibn el Baithar (d. 1248) under the 
name of “Rimth.”’ 


The only species of the genus Haloxylon that 
has previously been studied phytochemically is 


H. tamariscifolium Pau Haloxylon  articulatum 
(Boiss.) Bunge]. In his thesis, Rosengart-Famel19 
showed this species to contain two alkaloids; one 
with the formula C; ; Hj602N, m.p.176°C., and the 
other—which was liquid—with the formula 
Cj9H;g02N. No further identification has been 


made. These alkaloids are most probably of 


another type than those present in H. salicornicum. 


Since we found the alkaloid content of this 
plant to have a somewhat complex pattern, we 
have considered a preliminary report to be justified. 
Further data on the different alkaloids will be given 
in a later paper. 


The plant material was mixed with ammonia 
and extracted with a chloroform-ether mixture. 
After evaporation of the solvent, the alkaloids 
were extracted with dilute hydrochloric acid. The 
acidic aqueous solution was made alkaline with 
sodium hydroxide. The alkaline aqueous solution 
was thoroughly extracted with ether to obtain the 
ether-soluble, most probably tertiary, alkaloids. 
After this procedure, the solution still contained 
alkaloids which could not be extracted with ether, 
presumably phenolic or quaternary alkaloids. 


In order to ascertain the number and relative 
amounts of ether-soluble alkaloids, they were 





Fig. 10.—Part of stems of Haloxylon salicornicum (Moq. Tand.) Boiss. 
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separated preparatively on a cellulose column 
with a solvent mixture of n-butanol-formic acid- 
water. The fractions collected were checked by 
paper chromatography with the same solvent 
(Fig. 11). This showed the presence of eight 
alkaloids. 


Since the alkaloids obtained from the cellulose 
column were difficult to crystallize, the alkaloid 
mixture was separated on an alumina column with 
ether, followed by ether with 1% and 5% methanol. 
The main alkaloid with the highest Rf value was 
obtained pure from the ether solution, and was 
isolated as hydrochloride: CygH26N209.HCI, 
mp. 193.5-196°C. 


After the extraction of the  ether-soluble 
alkaloids, the afore-mentioned alkaline aqueous so- 
lution was made acidic. The phenolic or quaternary 
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alkaloids present were precipitated with reineckate, 
transformed to chlorides and _ separated on a cellu- 
lose column with a solvent mixture of sec. butanol-. 
formic acid-watet. The fractions collected were 
checked by paper chromatography with the same 
solvent. This showed the presence of eight 
alkaloids. 


The mixture of the ether-soluble alkaloids is 
fairly toxic, the LDs9 in mice after intraperitoneal 
administration was 6.2 mg. kg. The absence of 
pronounced autonomic effects was a characteristic 
feature of these alkaloids. The blood pressure is 
almost unchanged at moderate doses and it gives a 
peripheral vasodilatation, tested on isolated rabbit 
ear, and in doses of 1-2 mg./kg. it decreases the 
spontaneous motility of rats, indicating a sedative 
effect. 
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Fig. 11.—Paper chromatography of 
fractions I-IX of the ether-soluble alk- 
aloids separated on a cellulose column. 
X is the main alkaloid obtained from 
an alumina column. For solvent, see 
text. 
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Withania somnifera (L) Dunal 


This species grows wild in waste places of the 
Nile-Valley and Delta region and Sinai. The root 
of this plant is used by the Egyptian public as a 
remedy for rheumatism, the leaves as a fibrifuge 
and the fruits as a diuretic. In East Africa it is 
regarded as a narcotic and antiepileptic. It has 
been investigated by Fahmy,29 and F. B. Power 
and A. H. Salway,2! but they were unable to detect 
any of the solanaceous alkaloids. 


From Indian cultivated plant material, Majum- 
dar22 has isolated eight alkaloids: nicotine, somni- 
ferine, somniferinine, somnine, withanine, with- 
ananine and pseudowithanine. However, accord- 
ing to Kaul,23 the cultivated plant investigated by 
Majumdar, differs from the wild one not only in 
its therapeutical properties but in all its morphologi- 
cal characters like roots, stems, leaves, flowers, 
pollen grains, mature fruits, seeds and the enlarged 
calyx to such a great extent that the cultivated plant 
should be considered as a separate species, Withania 
ashvagandha Kaul. The wild plant W. somnifera 
Dunal is commonly found growing as a weed near 
human habitations throughout Western India from 
Kashmir to Western Ghats. In India these two 
plants are known to modern Ayurvedic practitio- 
ners as Ashvagandha desi(= W. somnifera Dunal) 
and Ashvagandha nagouri (-W. ashvagandha 
Kaul). 


A macroscopical and microscopical comparison 
between W. somnifera Dunal, collected in Egypt, 
and W. ashvagandha Kaul, obtained in India from 
Dr. D. N. Maujumdar, Benares, and Dr. K. N. 
Kaul, Lucknow, shows the following. 


The tap root of W. somnifera Dunal from Egypt 
differs from that of W. ashvagandha in the follow- 
ing points : 


1. While W. ashvagandha tap root is 2-12 mm. 
in diameter, W. somnifera (Egypt) reaches 
in 90 mm, diameter. 


2. The root of W. somnifera (Egypt) is covered 
with comparatively thick, reddish brown 
bark which can easily be removed, 
specially from the bigger pieces, which 
gives a pinkish colour when scratched 
with a knife. W. ashvagandha root has 
no detachable bark. 


3. The fracture of W. ashvagandha is short and 
clear with a starchy interior and with no 
odour and starchy acrid taste. W. 
somnifera from Egypt has a hard, fibrous 
fracture with yellowish white interior and 
characteristic odour. 
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4. The starch of both roots is more or less 
similar but the compound starch grain in 
ashvagandha is more than 60%. In the 
W. somnifera from Egypt, the simple ones 
are more than 60%. 


5. Inthe mature main roots of W. ashvagandha., 
parenchymatisation of the xylem takes place 
Starting in small patches in the central 
region of the root, and it gradually in- 
creases outwards, and finally all the xylem 
elements except the vessels as well as a 
few tracheids become  non-lignified and 
parenchymatous. The immature and the 
daughter roots do not undergo this 
interesting change and possess a normal 
central solid, thickened and lignified wood 
core. In W. somnifera (Egypt), the main 
mature as_ well as the daughter roots, the 
xylem shows the ordinary normal and 
complete lignified and thickened wood 
core. 


The leaves of W. ashvagandha are ovate while 
those of W. somnifera (Egypt) are broadly ovate, 
but a great similarity exists, and the most interest- 
ing difference which can differentiate between them 
even in powder condition is that the anticlinal walls 
of the upper and lower epidermises of W. somnifera 
(Egypt) is distinctly beaded while that of W. 
ashvagandha is not. 


In the root of Egyptian W. somnifera Dunal, 
the presence of five alkaloids has been showed by 
chromatographic technique. Investigations are in 
progress for the identification of these alkaloids. 


ie mixture of all alkaloids in doses of 5 mg. kg., 
intraperitoneally on rats, showed a pronounced 
inhibitory effect on the spontaneous activity. 
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COMPARATIVE INVESTIGATION OF THE INOTROPIC CARDIAC EFFECT 
OF AJMALINE AND PROCAINAMIDE:s 


VON HELLMUTH KLEINSORGE AND S. STRAUBING 


Medical University Polyclinic for Internal and Nervous Diseases, Jena, Germany 


It is known that the substances quinine or 
quinidine and procainamide, most commonly used 
in disturbances of heart rhythm, cause a reduction 
of the excitability of the myocardium and the 
contractility of the heart muscle. With both 
compounds there is a negative inotropic effect on 
the heart muscle, and because of this their use in 
injured hearts is not always free from objection. 
After detailed clinical and experimental tests, 
ajmaline was used by us for the treatment of heart 
rhythm disturbances (Kleinsorge). With this 
Rauwolfia alkaloid, the action of which we have 
described in detail elsewhere, Zipf found a 
positive inotropic effect in hypodynamic warm- 
blooded hearts. We attempted to check this 
pharmacological result by clinical investigations, 
since hitherto uo fositive inotropic effect has been 
observed with substances inhibiting the rhythmic 
pattern and stimulus transmission of the heart. 


For the clinical demonstration of the inotropic 
effect of ajmaline and procainamide we used 
Bohlau’s “‘step test”. Measurements are made 
on the air breathed out by the patient over a 
period of 15 minutes using Bohlau’s test apparatus 
to obtain continuous observations of carbon 
dioxide and oxygen. During the middle 5 minutes 
he climbs an 18-cm. high step ore hundred times. 
From the additional oxygen consumption during 
the load (A) and during the recovery (R) the 
recovery quotient EQ is found (EQ=A/R); in 
healthy people this depends on age and sex. From 
the magnitude of the oxygen deficit during the 
load, conclusions can be drawn regarding the 
efficiency of the heart. As standard values we 
used the mean values obtained by Bohlau at the 
Leipzig Medical University Clinic. 


Since in our investigations two gas analyses 
are necessary with each patient (i.e. before and 
after administering the ajmaline or procainamide), 
we included 10 patients of all ages without any 
medicaments, so as to be able to determine the 
mean deviation between the first and second analy- 
sis. A difference of -0.3°% was found. 


To test the effect of ajmaline, 50 mg. of 
ajmaline (Gilurytmal, manufactured by Giulini 





*Translated by PANSDOC, Karachi, from Klin. Wschr., 
38, 290-291 (1960). 


G.m.b.H., Ludwigshafen, Rhein) was administered 
intramuscularly or intravenously to each of 23 
patients, of both sexes and all ages in whom a 
pathological breakdown was observed in the step 
test, and the test was reapeated 15 minutes p.i. The 
mean improvement after ajmaline was 32.9%, thus 
there is a genuine rise of efficiency of the heart. 
Twenty-three patients selected to cover the same 
range as those of the ajmaline group were then 
given 5 ml. (=0.5g.) procainamide intramuscularly, 
under the same conditions, and the step test was 
performed. The mean value of the deviations 
after procainamide was 11%. 


As expected, no improvement of the heart 
efficiency was observed with procainamide. This 
is also in agreement with the circulation-analysis 
investigations of McClendon, Hansen and Kinsman, 
in which a reduction of the cardiac output and the 
pulmonary pressure as well as of the blood flow 
velocity was observed after administration of pro- 
cainamide. On the other hand, circulation- 
analysis investigations with ajmaline by our 
co-worker Volkner indicated no reduction of the 
stroke volume or cardiac output. 


Thus our investigations confirmed the phar- 
macological results of Zipf, and indicate that 
ajmaline can be given even in cases where the heart 
is injured, without fear of adverse effect on the 
efficiency of the heart muscle. 


Summary 


A total of 46 heart patients were tested by 
Bohlau’s “step test’. One group of 23 patients, 
in whom pathological breakdown was observed 
with the step test, were each given 50 mg., ajmaline 
intramuscularly or intravenously, and the step 
test was repeated 15 minutes. p.i. A mean improve- 
ment of 32.9% was observed. A second group 
of 23 patients were given 0.5 g. procainamide intra- 
muscularly and studied under similar conditions; 
the mean deviation from the initial value was-11%. 


The clinical tests, like the pharmacological 
studies, indicate a positive inotropic effect of 
ajmaline on injured hearts. 
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CLINICAL INVESTIGATIONS OF THE NATURE OF ACTION OF RAUWOLFIA 
ALKALOID, AJMALINE, IN DISTURBANCES OF CARDIAC RHYTHM, PARTI- 
CULARLY EXTRASYSTOLES* 


VON HELLMUTH KLEINSORGE 
Medical University Polyclinic for Internal and Nervous Diseases, Jena, Germany 


After the introduction of Rauwolfia serpentina 
into the therapy of hypertension, there was a great 
increase of interest in the isolation and investi- 
gation of the alkaloids contained in this plant. 
As well as the Rauwolfia extracts7, reserpine 
alone or in combination with other pure alkaloids 
from Rauwolfia, such as rescinnamine, raupine, 
ajmalicine, etc. is of importance in the treatment 
of hypertension.8 


Pharmacologicial investigations of ajmaline, 
already known for some tens of years, indicated 
the possibility that it would have an effect on 
disturbances of cardiac rhythm, thus justifyinga 
thorough clinical investigation, especially since the 
therapeutic application of this alkaloid in rhythm 
disturbances has not yet been discussed in the 
literature. 


As early as 1939, Bijlsma and van Dongen 
found that ajmaline produces a prolongation of 
the refractory time and the transmission time in 
animal hearts. Recently Zipf has investigated 
this alkaloid in great detail. As compared with 
reserpine and rescinnamine, the central sedative 
effect is absent. In addition to the above result, 
experiments indicate a reduction of the heart 
frequency, and the intraventricular excitation 
propagation is also slowed down (with a dose rate 
of 0.52 mg./kg. in the warm-blooded heart). 
Larger doses produce total blockage or heart arrest. 
No cumulative effect was observed in a chronic 
test. 


In addition, ajamline increases the resistance 
to electrical stimuli which give rise to auricular 
fibrillation. It prevents the development of 
heterotypic stimuli in barium chloride poisoning 
or adrenaline action. Aconitine arrhythmia in 
guinea-pigs can be reduced or delayed by previous- 
ly dosing with 3 mg. per kg. of body-weight 
(Goeing and Kempe). According to Benthe, ajma- 
line exhibits relatively strong fibrillation-preventing 
properties in comparison with quinine, quinidine, 
fagarine, procaine, procainamide and serpentine. 
In contrast to the substances mentioned, ajmaline 
prolongs the refractory period significantly, and 
according to Zipf, in hypodynamic warm-blooded 





Klin. 


*Translated by PANSDOC, Karachi, form Med. 
(Munich), 54, 409-416 (1959). 





hearts a positive inotropic effect is actually ob- 
served. In regard to the possibility of intravenous 
administration without the risk of producing a 
dangerous condition of collapse, special importance 
attaches to the slight impression of the blood- 
pressure-reducing component, which _ generally 
comes into view clinically only in combination 
with other Rauwolfia alkaloids, e.g., reserpine. 
In dogs, we generally observed a slight drop of 
blood-pressure after i.v. injection (0.5 to 1.0 
mg./kg.), while the blood circulation was un- 
affected. After intracarotic injection of ajmaline 
(0.5 to 1.0 mg. kg.) we observed, in 14 tests, first 
a mean rise of blood pressure from 145 to 158 
mm. Hg. After 2-5 minutes in some cases there was 
a slight but not significant drop below the initial 
value (Kovach, Faldi, Kleinsorge, Popp, Koltay). 


In relation to the clinical application of ajmaline 
it is also worthy of note that Zipf reports inter- 
ruption or lessening of peripheral adrenergic or 
nor-adrenergic effects as well as a coronary- 
enlarging effect after administration of small 
doses. The degree of toxicity is very low. 


As to what happens to the ajmaline in the 
organism, little is so far known. According to 
Benthe, ajmaline resembles quinidine and differs 
from procaine in that it cannot be washed out of 
the isolated heart-muscle ranular preparation 
(“froschpraeparat”). From this it can be con- 
cluded that there is not only an effect on the cell 
membranes but also a closer bond with the heart- 
muscle cells themselves. Investigations of the 
blood level and the separation of the ajmaline 
are at the present time still rendered difficult by the 
complexity of the quantitative demonstration 
method. We will discuss this later, separately. 


For the qualitative determination, we used the 
method of demonstration described by Heinrich 
for ajmaline with antimony pentachloride in 
chloroform. However, the extraction of the 
ajmaline from the urine proved to be a very slow 
process and, since the chloroform in many cases 
formed with the ajmaline-containing urine a firm 
emulsion, involved a high consumption of cholo- 
from. My co-worker Sutter eliminated these 
disadvantages by using an extraction apparatus 
for difficult solvents. We were thus able to 
demonstrate even 100 of ajmaline in the urine with 
certainty. 
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We investigated the separation of ajmaline 
in the urine after intravenous, intramuscular and 
oral administration, using 30 test subjects with 
normal separation characteristics. 


After intravenous administration of 50 mg., it 
was in all cases possible to observe ajmaline in the 
urine within the first hour, after 10 minutes in the 
earliest cases (catheter urine). A positive indication 
in the urine was obtained up to 4-5 hours after 
administration. 


After intramuscular administration of 50 mg., 
ajmaline was also observed in the urine at the 
earliest after about 30 to 60 minutes, for a duration 
of several hours. Only in one case, and due to 
some unknown cause, ajmaline had not separated 
in the urine after 4 hours. 


After oral administration of 100 mg. ajmaline, 
the substance was identified in the urine after one 
hour, except in 3 cases. The duration of separa- 
tion was however non-characteristic, varying 
between 3 and 8 hours. 


It appeared to us that various types of ex- 
trasystoles would constitute a particularly signifi- 
cant indication for the application of ajmaline 
(Arytmal, 50 mg. dragees, 50 mg. ampoules. 
Manufacturers: Gebr. Giulini GmbH, Lud- 
wighshafen, Rhein). Because the occurrence of 
extrasystoles is only sporadic or periodic, the 
physician is often inclined to underestimate their 
significance, especially with youngish patients; on 
the other hand, because of subjective troubles to 
which they give rise, these disturbances are often 
overestimated by the patients. Even though 
extrasystoles are often of a functional nature, 
treatment is certainly necessary if they occur too 
frequently, since the long-term diminution of the 
stroke volume may lead to hypoxaemic heart 
damage. Working with dogs, Wiggers found that 


Fig. 1.—In a heart 
catheter _ investigation, 
the pressure values in the 
right ventricle are defi- 
nitely lower during an 
extrasystolic beat than 
during regular beats d 
(reduced ventricle filling). 


a bigeminal rhythm with a frequency of 80/min.. 
reduces the coronary blood circulation by 27% 
The pressure falls in the right ventricle observed in 
heart. Catheter investigations are also impressive 
as indicators of a reduced ventricle filling in the 
presence of even a single extrasystole (Fig. 1). 


On the diagnonsis of extrasystoles, Schmidt- 
Voigt recently expressed his views in detail in Med. 
Klin. Mention may also be made of the 
thorough exposition presented by Spang. In 
practice, it is impossible to make a close analysis 
of the causes of extrasystoles without resorting 
to electrocardiographic and/or phonocardiogra- 
phic analysis, since any part of the stimulus-trans- 
mitting system from the sinus nodes to the branch- 
ing of the Hiss bundle can give rise to the develop-- 
ment of extrasystolic stimuli. There are many 
possible causes :— 


1. Central nervous stimuli due to hyper- 
excitability of the central nervous system 
as a result of psychic stimuli (“expectation 
extrasystoles”’) or organic injuries; 


2. Organic heart injuries, e.g. myocarditis, 
infarcts, disturbances of the blood circu- 
lation, over-extension of the auricle or 
ventricle in heart troubles etc.; 


3. Toxic injuries to the heart muscle e.g., due 
to nicotine, caffeine or glycosides, o r in 
cases of morbus Basedow, coma diabeti- 
cum and uraemicum etc.; 


4. Mechanical stimulation of the heart muscle 
(e.g. heart catheter investigations). 


Every attempt should be made to apply causal 
therapy, depending on the origin of the extrasys- 
toles, e.g., compensation of the heart, improvement 
of the coronary blood circulation, elimination of 
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toxic injuries and avoidance or toning down of 
psychic excitation. At the same time, symptomatic 
therapy also plays a big part, its action extending 
to all forms of extrasystoles. The best results 
obtained hitherto are probably those with quinidine 
and procainamide. However, these substances, 
espcially quinidine, are known to produce allergic 
and toxic side ‘effects of many different types, 
mostly at high dose rates, but often also at effective 
dose rates. Because of the risk of collapse in- 
volved neither of these substances can be used as 
routine, for intravenous applications, which renders 
the interrupation of an acute and persistent dis- 
turbance of cardiac rhythm more difficult. Other 
medicaments for the treatment of extrasystoles, 
such as atropine, sympathicomimetics, and salts 
of barium, potassium and magnesium play a 
smaller part only. Influencing by peripheral 
ganglion blockers (TEAB), previously reported 
by us, also has only a scientific significance. 


Clinical Use of Ajmaline 


In order to obtain a picture of the effectiveness 
of ajmaline, we first used only the pure alkaloid. 
The investigations were carried out in collaboration 
with my co-worker Volkner. 


Intravenous injections of 50 mg. Arythmal (dis- 
solved first in 5 cm. and then in 2 cm. of liquid) 
were given first, with continuous monitoring by 
ECG, with an image tube to provide continuous 
visibility for the injecting physician. It was 
possible to reduce the injection time from an 
initial value of 5 minutes to 1 minute without pro- 
ducing unpleasant side effects in patients. Further 
dilution of ampoule contents with common salt 
or grape-sugar solution was not undertaken. We 
injected the preparation intramuscularly in the 
gluteal musculature without producing painful 
sensations in patients. There were no _ local 
stimulus phenomena. 


Side effects—No _ undesirable side _ effects, 
such as collapse, illness or vomiting were observed 
with any form of administration. After intraven- 
ous injection patients reported a general feeling 
of warmth in the body. With some vegetatively 
labile patients there was tachycardia of short 
duration during the injection. After prolonged 


Fig. 2.—Intermittent 
blocking in the sinus 
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oral administration, 20% of the patients com- 
plained of loss of appetite and stomach troubles. 
These troubles could be attributable to the pro- 
nounced unpleasant taste of ajmaline, which in 
the meantime has been eliminated in the case of 
the commercial preparation Arythmal by making 
sugar-coated pills. In a few cases slight fatigue 
was reported when high dose rates were used, 
(300 mg. pro die). 


In the ECG a blockage was observed in the 
sinus node in one case after intravenous ad- 
ministration of 50 mg. ajmaline. One 65-year 
old female patient suffered from extrasystoles in 
consequence of a degenerative myocardial injury. 
After intravenous injection of 50 mg. ajmaline 
there was intermittent blockage of the sinus node 
with systolic deficiency (“Systolenausfall’’) lasting 
10 minutes. However, the patient did not complain 
of any troubles (Fig. 2). 


Control investigations.—All the tests were made 
first after intravenous administration, so that an 
exact analysis could be made of the nature of the 
action on the heart, its onset and its duration. 
In order to exclude purely psychic effects of the 
injection itself on extrasystoles, we injected 10 
subjects with common salt solution as placebo, in 
a series of comparison tests; to give the same 
subjective feelings (feeling of warmth) as after 
ajmaline injections, calcium gluconium at 10% 
strength was included. In no case were the extrasy- 
stoles associated with ajmaline observed. 


Results of tests—In 50 cases with auricular or 
ventricular extrasystoles we injected arythmal 
intravenously. In 49 cases, systasis of the extrasy- 
stoles occurred during or shortly after the injections, 
with a duration of 15-25 minutes. With 5 patients 
the extrasystoles had not reappeared as late as an 
hour after the injection. Only in one case of 
auricular extrasystoles did the i.v. administration 
of 50 mg. ajmaline fail to interrupt the extrasystoles. 


In the ECG of the successfully treated patients 
there was a clear prolongation of the PQ and QRS 
periods which however became normal after a 
short time, and always before the disappearance 
of the clinical observable effect. No substantial 
variations of the frequency, in the sense of a 





ae ee j 
nodes after 50 mg. ajma- Ww — 
line i. v. in the case of a 


a Uw N ee 





65-year old female pati- 
ent with myocardial 
injury. 


owe ee 


os ates, Mince ahaa a 








sg cng acini 


‘cna dae dl 











THE NATURE OF ACTION OF AJMALINE IN DISTURBANCES OF CARDIAC RHYTHM 











“A ill A, | 
AL A—/| J —_»—~/|_ 
Paws a son 


in ;= _ 








a 














299 
— =~ = i _« . 4 
ais a a Ss atl 

a 





Fig. 3. (a) and (b).—Elimination of a bigeminal rhythm consequent on an arteriosclerotic disturbance of the blood 
circulation, after 50 mg. ajmaline i. v. 
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Fig. 4 (a) and (b).—18-year old patient with a bigeminal rhythm following on myocarditis. 
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Fig. 5 (a) and (b).—Interruption of ventricular extrasystoles due to degenerative myocardial injury by i. v. injection of 
50 mg. ajmaline. 


deceleration of the heart-beat rate, such as were 
found in the pharmacological investigations, were 
observed in the clinical tests. This may be because 
in the isolated heart-muscle preparation ajmaline 
acts only on the nervous centres of the heart, 
whereas in patients there is also the central-nervous 
effect. 


To demonstrate the effectiveness of ajmaline 
on the symptoms of extrasystoles of various 
origins, some case histories will now be described :- 


1. A 54-year old patient, Paul B., had com- 
plained for 10 years of angina pectoris troubles, 
which had occurred during the last few months in 
an intensified form and in combination with heart 
irregularities (‘“‘Herzstolpern”). The ECG indi- 
cated ventricular extrasystoles in the rhythm 1:1 
(bigeminism). No glycoside preparations were 
administered. The mean _ frequency was 64 
beats/minute PQ 0.14 sec. QRS 0.06 sec. The 
ST sections were isoelectric, the T spikes fairly 
high. Though no pathological changes were 
observed in the ECG apart from the extrasystoles, 
in view of the general findings, we assumed the 
cause of the trouble to be a deficiency in the blood 


circulation, of arterio-sclerotic origin. Injection of 
50 mg. ajmaline produced an interruption of the 
extrasystolic stimuli. The PQ time increased to 
0.17 and the QRS to 0.08 sec. (Fig. 3). 


2. The 18-year old patient, Peter M., was 
brought to our clinic on account of heart sensa- 
tions consequent on myocarditis. The ECG indi- 
cated bigeminism. Atropine was first injected, 
without success, to exclude vagus stimulus. After 
i.v. administration of 50 mg. ajmaline the excited 
heart state became normal. Before the injection 
the PQ period was 0.13 and the QRS 0.08 sec. 
After the injection PQ increased to 0.17 and QRS 
to 0.10 (Fig. 4). 


3. The 65-year old female patient, Klra K.., 
came to our clinic on account of irregularity of 
heart beats and shortage of breath. She stated 
that there had been swelling of the legs for short 
periods. The ECG showed a frequency of 85 
beats/minute, PQ time 0.17 sec. and QRS 0.08 
sec.; ventricular extrasystoles were also indicated. 
After injection of 50 mg. ajmaline the frequency 
was unchanged. The extrasystoles were elimi- 
nated. PQ increased to 0.20 and QRS to 0.12 
sec. (Fig. 5). 
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4. The 25 year old patient, Calus Peter F., had 
previously suffered from rheumatic myocarditis 
and now complained of angina pectoris troubles. 
The ECG showed extrasystoles; each normal beat, 
with a PQ time of 0.12 sec. and QRS of 0.01 sec. 
was associated with 3 auricular extrasystoles 
having their origin near the sinus node. The PQ 
time of the extrasystoles was 0.10 sec. and the 
QRS 0.08 sec. After the 3rd auricular extrasystole 
there was a compensatory pause of 0.08 sec. The 
mean frequency was of 150 beats/minute. After i.v. 
injection of 50 mg. ajmaline the frequency was 
110/minute. The PQ time increased to 0.18 sec. and 
the QRS to 0.11 sec. The centre of stimulation 
of the extrasystoles was eliminated (Fig. 6). 


Two further cases will be described in which 
we applied, experimentally, a long-term therapy 
with ajmaline administered intravenously, alone 
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or in combination with glycosides. 


5. The 65-year old patient, Albin R., was 
admitted in a severely decompensated condition. 
There was acute heart failure, consequent on an 
old extended infarct of the front wall, with auricu- 
lar and ventricular extrasystoles. The heart 
frequency fluctuated between 120/minute and 150 
‘mimute. PQ 0.14, QRS 0.10 sec. After injection of 
combined strophanthine (1/4 mg.) and ajmaline 
(50 mg.), both auricular and ventricular extrasys- 
toles were eliminated (Fig. 7a). The frequency 
was 100/minute, the PQ time 0.13, QRS 0.08 sec. 
The patient was treated for one week with one 
tablet of ajmaline (200 mg.) and 1/4 mg. strophan- 
thine intravenously, 4 times per day. After this 
the ECG indicated a frequency of 60/minute. The 
PQ time increased to 0.16 sec. and the QRS time 
was 0.08 sec. The decompensation exhibited 
initially was no longer present (Fig. 7b). 


ee 


‘Bi Fig. 6 (a) and (b).—Interruption of auricular extrasystoles following on myocarditis, after i. v. administration of 50 mg. 
ajmaline. 


Fig. 7.—Auricular and 
ventricular _ extrasystoles 
in acute heart failure 
about 6 months after 
extended infarct of the 
front wall. After 50 mg. 
ajmaline and 1/4 mg. 
strophanthine, given -~ 
intravenously regular — 
rhythm (a). After 6 days 
treatment with ajmaline 
(200 mg. daily oral) and 
strophanthine (1/4: mg 
daily i.v.), regular rhy- 
thmic pattern (b). 
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6. In another case, ajmaline injections were 
given intravenously for 15 days, with a daily dose 
of 50 mg. The injections were accepted without 
reaction. At first there was an extrasystolic stimu- 
lus from the right limb of the Hiss bundle, with a 
2:1 rhythm. After 15 injections, every 5th beat 
was followed by an extrasystole. 


Ajmaline was given intramuscularly to 30 
patients, at first experimentally and then for 
therapeutic purposes. After the intramuscular 
injection 2 hour ECG examinations were made at 
intervals of 15 minutes. Suppression of the extra- 
systoles occurred about 10 to 15 minutes after the 
injection. In no case was any substantial broaden- 
ing of the QRS complex or prolongation of the 
PQ time observed as after the intravenous injection, 
nor were there any frequency changes. 30 to 45 
minutes after the injection the extrasystoles reap- 
peared in most cases. Injections of 1—3 ampoules 
daily, given on 20 consecutive days, were also 
taken without reaction. ; 

Two cases will now be described to demons- 
trate the effect of intramuscular injection of 
ajmaline :— 


7. The 73-year old patient, Eugen F., complain- 
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ed of angina pectoris troubles. Clinical and ECG 
examination indicated a degenerative heart-muscle 
injury with general arteriosclerosis, with an 
extrasystolic stimulus the ventricular muscle : The 
ECG indicated a frequency of 66/min. a PQ time of 
0.15 sec. and a QRS time of 0.07 sec. The T spikes 
were low. Extrasystoes were present. Fifteen minute 
after intramuscular injection of 50 mg. ajmaline 
no frequency change had occurred. The PQ and 
QRS times were only silghtly increased to 0.17 
and 0.08 sec. respectively. On the other hand, the 
centre of extrasystolic stimulation was eliminated. 
Thirty minute after the injection, widely isolated 
extrasystoles were observed again (Fig. 8). 


8. The 20-year old female patient, Leonore 
W., complained of irregular heart beats. Ventricu- 
lar extrasystoles of unidentified origin, with a 2:1 
rhythm, were observed. Before the injection, the 
frequency was 75/minute the PQ time 0.16 sec. 
and the QRS time 0.09 sec. After injection of 50 
mg. ajmaline i.m. the frequency and the PQ and 
QRS times were unchanged, but on the other hand 
the extrasystolic stimulus was observed to be 
suppressed. No extrasystoles reappeared within 
an hour after the injection (Fig. 9). 


Ajmaline was administered orally over a long 
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Fig. 9 (a).—Interruption of 
ventricular extrasystoles in a 
case of degenerative myocar- 
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Fig. 9 (b).—Interruption of 
vantricular extrasystoles by 50 
mg. ajmaline i. m. No appre- 
ciable variation of PQ and 
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period to 20 patients. The effect was not so sudden 
as after injection treatment. In 5 cases the 
patients complained of loss of appetite and of 
stomach troubles, no doubt because of the bad 
taste of the uncoated preparation; this gave rise 
to disturbance of the regular intake of the pre- 
paration. It was possible to remove this draw- 
back in the meantime by sugar-coating. In the 
20 other systematically treated cases, the ex- 
trasystoles could not be completely eliminated in 
7 cases, in spite of a maximum dose rate of 1 tablet 
(250 mg. ajmaline) 5 times a day. Weakening of 
the extrasystoles was achieved in only 5 of these 
patients. In two cases, a more favourable effect 
was attainable with Wenckebach pills or digitoxin 
(heart decompensation) than with ajmaline alone. 
Of the 13 patients who responded to the oral 
ajmaline therapy after a few days, 9 suffered 
immediate relapse after cessation of the treatment 
lasting several weeks. Four patients had no extra- 
systoles during a post-observation period lasting 4 
months. 


9. The 65-year old female patient, Anna K.., 
was admitted for treatment on account of a degene- 
rative injury of the myocardium. There was an 
extrasystolic rhythm proceeding from various parts 
of the Hiss bundle. After 10-day treatment with 
1 tablet of ajmaline 5 times a day, normalization 
of the propagation of the excitation was observed, 
without appreciable increase of PQ and QRS 
time. With the gradual cessation of therapy, 
extrasystoles reappeared (Fig. 10). 


Extrasystoles occurring in heart cathete in- 
vestigations can also be influenced by ajmaline. It 
is desirable to give an intramuscular injection 
before the investigation. If there are unpleasant 
sensations, it is also possible to give an i.v. injection 
during the heart catheter treatment. 

With these experimental results with extrasys- 
toles it seemed useful to undertake therapeutic 
tests with other disturbances of the rhythmic 


pattern also. In 2 patients with paroxysmal 
tachycar dia the fits of heart racing no longer 
occurred on giving ajmaline orally. Lessening 
of the sinus tachycardia was also observed in 
several cases. On the other hand, in cases of 
flutter and fibrillation of the auricle with absolute 
arrhythmia, no success was achieved either with 
an i.v. injection of 50 mg. nor with oral adminis- 
tration of ajmaline at dose rates up to 250 mg., 
daily. It is possible that the control of these 
disturbances also is a question of the dose rate. 
However, we could not at first decide to exceed 
the stated doses. Further relevant indications 
call for still more thorough and careful checking, 
e.g., the use of ajmaline in paroxysmal auricular 
fibrillation. Parade advocated the use of ajmaline 
for prophylaxis of ventricular fibrillation, particu- 
larly from the point of view that extrasystoles 
occurring after an infarct can constitute the 
“starter’’ for vertricular fibrillation. 


Our experiences in the treatment of the WPW 
(Wolff-Parkinson-White) syndrome give encourage- 
ment for further therapy tests. Too early trans- 
mission of the excitation from the auricle to the 
ventricle can definitely be normalized by ajmaline, 
as the following cases show. Whether the WPA 
syndrome, as manifestation of an _ aberrant 
transmission path, an injured heart muscle or a 
general nervous over-excitability, can be controlled 
by ajmaline in the same way cannot of course be 
determined from the hitherto rather theoretical 
arguments regarding its genesis. 


10. The 29-year old patient, Siegfried Z., 
suffered from a combined aortic valve defect. The 
ECG indicated a pronounced left-hand type with 
noding of the QRS compiex in the 2nd lead. The 
PQ time of 0.10 sec. exhibited the shortening 
characteristic of the WPW syndrome. The QRS 
time was 0.09 sec. ST was lowered in the first 
lead, the Z spikes in the first lead were flat. After 
i.v. injection of 50 mg. ajmaline there was no 
appreciable variation of frequency. The PQ 
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Fig. 10(a) and (b).—Elimination of Yt oO OOOO ore 
various extrasystolic centres, in a case 
of degenerative myocardial injury, after 
a ten-day treatment with 1 tablet of — mS ‘a oe 
ajmaline (50 mg.) 5 times (per day). 
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time increased to 0.14 sec. Tne slow rise to the 
R spike could no longer be observed, the splitting- 
up of the QRS complex in the second lead was 
eliminated. Moreover the ST sections and T 
spikes in the first lead became regular (Fig. 11). 


Thirty patients with angina pectoris pains regis- 
tered subjective improvement when given oral ajm- 
aline therapy. There was however scarcely any diffe- 
rence in the ECG. It therefore seemed desirable 
to obtain, for disturbances of this type, a combi- 
nation preparation with other coronary-enlarg- 
ing substances (Gilucor [Gebr. Giulini GmbH, 
Ludwigshafen, Rhein]: ajmaline 20 mg. reserpinum 
hydrochloride. 0.05 mg., extract belladonna Smg., 
2.2- bisoxy - methyl - propandiol - (1.3) - tetranitrate 
[nitropenta] 8 mg.). Good results with this pre- 
paration were also recently reported by Martini 
and Busse. The use of this combination is also 
appropriate in cases of extrasystoles due to dis- 
turbances of blood circulation. 


Combined use with substances working in the 
same way, in the oral therapy of disturbances of the 
heart rhythm, seems worth considering. Use of 
medicine compounded of equal parts of ajmaline 
and procainamide gave less satisfactory results 
than use of the pure alkaloid alone. Simultaneous 
use of tested strychnine is under investigation by 
us at the present time. 


Parenteral therapy in the form of intravenous 
use of the preparation can be appropriate when it 
is desired to interrupt an arrhythmia of the heart 
or to initiate treatment quickly. Its extended use 
was not permissible for testing the preparation. 
Intramuscular administration will attain even 
greater significance for long-term therapy if and 
when a depot preparation with delayed resorption 
can be produced. 






























The simultaneous separate use of ajmaline with 
glycosides (also strophanthine and digitoxine) is, 
according to our experience, possible and even to 
be recommended in special cases (see case No.5 ). 
It does however cail for a careful watch on the 
circulation conditions. 


The mode of action of ajmaline observed by us 
clinically with extrasystoles of various origins 
coincides to a large extent with the results of the 
pharmacological investigations. In the control 
of disturbances of heart rhythm, an important 
part is played not only by the direct action on the 
rhythmic pattern but also by the improvement of 
the coronary blood circulation, the adrenolytic 
effect and the sedative effect which is noticeable 
only with rather high dose rates in man. Ajmaline 
by virtue of its positive inotropic action, especially 
on the weakened heart muscle, which we are at 
present investigating clinically, has advantageous 
differences from other preparations used in dis- 
turbances of rhythm, quinidine in particular. In 
the Rauwolfia alkaloid ajmaline we see an im- 
portant new therapeutic substance whose use and 
further investigation may prove fruitful in the 
treatment of heart arrhythmia, in particular 
extrasystoles, which has not been very satisfactory 
up to the present. 


Summary 


A report is presented of the first clinical tests 
using the Rauwolfia alkaloid ajmaline as sympto- 
matic therapeutic substance in disturbances of heart 
rhythm. In contrast to quinidine and procaina- 
mide, this substance can be used without danger 
of collapse. After administration of 50 mg., 
ajmaline there is nearly always an interruption of 
the extrasystolic rhythm. The effect is however 
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of relatively short duration, as is also the case 
after intramuscular application. With oral ad- 
ministration also, extrasystoles of various origins 
can be eliminated in more than half the cases. 
The use of ajmaline in other rhythmic disturbances 
is partly described, partly discussed. 
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